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KENT-MOORE... 


Engineers and Manufacturers of Special-Purpose Tools for Servicing 


MOBILITY has become an important 
national asset. It is basic to our econ- 
omy, essential to our security. Yet its 
ultimate value... its total worth... 
depends entirely upon the existence of 


adequate service tools and equipment. 


For over 30 years, Kent-Moore has 


engaged exclusively in the develop- 


Automobiles + Trucks + Busses + Aircraft + Diesel Engines + Rail and Marine Equipment 


ment and manufacture of Special - Purpose 
Service Tools, Time - saving, labor - saving, 
parts - saving tools which are essential in the 
maintenance of nearly every type of vehicle 
+ + « automobiles, trucks, busses, aircraft, 


Diesel engines, rail and marine equipment, 


ON REQUEST—a new illustrated brochure out- 
lining the special facilities maintained by Kent- 


Moore to help maintain American Mobility. 


Kent-Moore Organization, Inc. 


Executive Offices: GENERAL MOTORS BUILDING « DETROIT 2, MICHIGAN 


Factories at Jackson, Michigan © Representatives in Principo! Cities 
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EQUIPPED AND EXPERIENCED 
TO PRODUCE FOR DEFENSE! 








@civitian PRODUCTS MADE BY EVEREDY 


MILITARY PRODUCTS MADE BY EVEREDY 
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PRIME CONTRACTORS... 
GOVERNMENT PROCUREMENT OFFICERS... 
Looking for a manufacturer who can deliver essential 
ordnance materiel on time? 
Here is a well-equipped, well-managed steel fabricating 
firm, ideally located in an unendangered area, reedy to 
put its wide war production experience to work on the 
defense effort. To get complete details, dictate a letter * : 
today to our home office in Frederick, Maryland, asking _ 
for the colorful booklet — 
“EQUIPPED AND EXPERIENCED TO PRODUCE FOR DEFENSE". 
pecereninphinsniecnteemeninesintseivns Sa =6SEND FOR THIS BOOKLET 
| THE EVEREDY COMPANY © FREDERICK, MARYLAND 
| it will 

—— J pay you to send for this booklet at once. 
| Gentlemen Your booklet may help solve @ tough | The story it tells may mean the successful com- a 
| defense production problem for me. Send my copy = | pletion of your contract on schedule, or the 
j atonce to | placing of a critical Procurement Order with a . 
| | company thet saved millions for the U. S$. 
| Company. . = ‘ | Government in World War il. Send for it today! 
| Address | 
| | | 3 OG 
| City & State VE * 
| 
| teen oso Mm FREDERICK » MARYLAND 
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3 New Microtomi 


~- 


‘) 
2 


against your present pencils 


TRADE MARKS REG. U.S. PAT OFF 
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e.. © ry; 
-adainst-*2 tes 
y against- 4 test 
Drawing Pencils—rree! 


see which is more uniform! 
Mail the coupon for your FREE Test Samples now! 


BERWARD FABE 


Nex CI’ OFF-GRADE SOFT... 









ley CI’ OFF-GRADE HARD... 


»>PFAHEEN 


A 


ALWAYS IDENTICAL! 
C Ig leur 
MNICBROTONMIC 


Test 3 at our expense... you'll find every New Micro Tomic 


Drawing Pencil IDENTICAL to every other one of the same 


pwn 


2 HS 


degree! Eberhard Faber’s newly-developed quality controls 
make it positive! 


MICROTO Vwi 


EVEN THEIR ‘NEW LOOK’ MAKES FOR BETTER WORK 
NEW DUSK GRAY, selected by hundreds of draftsmen as the 
least distracting, most distinctive drawing pencil color, New ‘bull’s- 


eye’ degree marking on 3 sides—always in sight! 


LESS SMUDGE on your tracings, because New MIcRoTOMIC lines 


leave fewer loose, smearable particles! New Hi-Density Wood- 
clinched leads—stronger, tougher, slower wearing! 


CUEARER PRINTS) because Microtomic’s new HI-DENSITY lines 


are exceptionally opaque to the actinic rays of high-speed ‘printers? 


Result...dead-white lines, without feathering or blurry edges! 


tilly 


New Dynamic Balance 
Lead Holder...try one! 





AVAILABLE ON CONTRACT GS-OOS-2698 
FOO Oe OS OOOO OOEOEUBHPPDPODSO 


EBERHARD FABER PENCIL COMPANY, DEPT. OR-3, 
37 GREENPOINT AVENUE, BROOKLYN 22, N. Y. 


' Test them Send me 3 New Microtomic Drawing Pencils 


FREE. I'll test their uniformity against my present 
pencils. Degree 


(pecify only one) 
Name 
Firm 
DIE cercperecssrromeneningrentianaiinaipeananatins 


363 





Triple-alioy steels containing nickel offer designers the 


following triple advantages: 


1 OUTSTANDING PERFORMANCE-—Strength and 
* toughness, resistance to wear, fatigue or shock to meet 
a wide range of requirements, as dictated by design. 


RELIABILITY— based on consistently uniform re- 
* sponse to heat treatment. 


ECONOMY -—resulting from standard compositions 
* precisely graded to match the engineers’ needs. 





Service secords established by triple-alloy steels over a 
period of years show that they are giving excellent re- 
sults in many diverse and exacting applications. 


The many standard combinations available permit 
accurate and economic selection for specific uses. 

Because of their many advantages, these triple-alloy 
steels warrant your careful consideration when planning 
new or improved designs. We shall be glad to furnish 
counsel and data upon request. 


THE INTERNATIONAL NICKEL company, INC. &.%:'.3's! 
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—_ of connecting rods on Sheffield 
t one of our leading automotive plants 


INCOMPARABLE VISUAL GAGES 


Amplifications trom 500 to 10,000 
| = Infinite variety of anvils, 
accessories and thread 


checki 
equipment . Most durable 
Wrouble-tree comparator ever cand 










— 


FAMOUS COLUMN PRECISIONAIRES 


1M, 2M, 5M, 10m 20M 
40M amplifications . 1, rw 


wi) lumns + Greatest linear 
Control charts compare measurements of present @ fange + An unsurpassed 


e. 
product with those of the past. Only the very best andextornas eerepine internal 

























f gai 

gages are good enough to have measured the £a8/ng equipment. 
past—only the very best are good enough for 
the present. Without truly accurate measure- STURDY a 
ments then and now, quality control is but a myth. Thi DIAL SNAP 

Defects are prevented before they are made ladies the workhorse of dial 
when machine operators are provided with the in 12 modets ons * Available 
best indicating gages to show them ‘where they fange « Each sdjesttite . 12 
are going.” This is just as true in Receiving and inch + Usedmanually orin a stand? 


Final Inspection—and for spot check and full 
lot inspections. 

You'll find “It's Wise ard Thrifty to Specify 
Sheffield" gages and measuring instruments for 
your quality control inspection. Because of its 
world-wide experience, Sheffield has been ac- 








DEAD-STOP DiaL PRECISIONAIRE 
Built to “take it” . R 







cepted as headquarters for single and multiple >a abuse» Indicates “on 
dimension, semi and fully automatic gaging dead-stop indicator achne ct 






equipment. This wealth of experience is yours 


vanced type adjustable diai with 
to draw upon—no obligation. 


accurate even-spaced linear scale 







Write for catalogs. 
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ARNOLD 








APPLICATIONS 


MAGNETIC AMPLIFIERS 

PULSE TRANSFORMERS 

NON-LINEAR RETARD COILS 
and TRANSFORMERS 

PEAKING STRIPS, and many other 


id Pr 


RANGE OF SIZES 


Arnold Tape-Wound Toroids are 
available in eight sizes of stand- 
ard cores—all furnished encased 
in moided nylon containers, and 
ranging in size from Ya" to 2/2" 
1.D., % to 3” O.D., and Ye" to 
Va"* high. 


RANGE OF TYPES 


These standard core sizes are 
available in each of the three 
magnetic materials named, made 
from either .004",.002" or 001°’ 
tape, as required. 














Center, on black background, 
are the eight standard sizes of 
Arnold Tape-Wound Toroids 
Around them are a number of 
other cores of special nature 
produced for individual needs. 


“roropa. CORES | 
of DELTAMAX . 


4-79 MO-PERMALLOY 
SUPERMALLOY* 


In addition to the standard toroids described at left, Arnold 








Tape-Wound Cores are available in special sizes manufac- 


tured to meet your requirements—toroidal, rectangular or 


square. Toroidal cores are supplied in protective cases. 
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Sperry Gyrosyn Compass 


now provides stable direct 


tions for the U.S. Air Force's Republic aircralt the Gyrosyn Compass provide era the air turbulence 


indica © For both commercial and military tter what the 
lhunderjet as it has been doing tor wccurate Magnetic headings under al tered, you can be sure of your 
other military aircraft. In the commer flight conditions. A directional eyr with the Sperry Gyrosyn Comy 
cial field, the DC-6 is one of the many synchronized with the earth’s magnet 

type aircraft on which the Gyrosyn field, it does not oscillate, swi or hav Our nearest district office will 
has proved itself with thousands of northerly turning error. And it requires upply you with complete details 


hours airline flying time no resetting ° 


GYROSCOPE COMPANY 


DIVISION OF THE SPERRY CORPORATION, GREAT NECK, NEW YORK LEVELAND NEW ORLEAR 
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Att ofatime 
for this to happen! | 
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MEO VECTOR Oe 


(And time to look for a better way 
to control preventive maintenance) 


Too bad the maintenance men didn’t get to this machine a few days sooner, 
when it would have been easy to prevent the breakdown. 

Positive control of preventive maintenance—insuring the right servicing 
to the right machine at the right time—is simple when you have a Kardex 
Visible System. Experience and performance are combined to set up a pre- 
arranged, tested inspection schedule. Kardex colored signals indicate—auto- 
matically—those items due for inspection. A “Floating Inspector's” record 
is withdrawn from the Kardex pocket, filled out with specific instruction for 
the check-up to be performed, and routed to your maintenance men as a work 
order and report sheet. 

When the maintenance job is done, the maintenance man checks off what 
he did and the card is returned to its place, automatically signaling job com- 
pletion. Then, the Kardex signals are advanced to the next date specified 
Details are posted on the maintenance card from the job card, providing a 
continuing, permanent record of maintenance activity. 

The quick results: needless, costly “down-time” is eliminated. Operating 
efficiency goes up. Manufacturing costs go down. All are accomplished with 
less clerical help and a minimum of time-wasting paperwork, thanks to the 
“floating” maintenance order! 

Send today for free folder, Simplified Preventive Maintenance Control. It 
shows how to get maximum maintenance economy ... how to hold inventories 
at a safe, healthy level with Kardex simplified Property Records. 


Phone us locally . 
or write today for illustrated booklet (KD- Memingtorn. Rand 
449): Management Controls Reference Li- on e¢ 
ee ee Oe, ee THE FIRST NAME IN BUSINESS SYSTEMS 
fork 10, N. Y¥. 
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CUT AWAY TO 
SHOW DETAIL 
OF FORM 














Le Ie, 


These fabricated 
tractors who then just 
of the tube, face to] 

We are equipped t 
brass. 

We invite prime contractors to give consideration to the many 
advantages presented by this fast, efficient, accurate process used for 
forming products of this type out of Wolverine seamless tube. 

Our Customer Engineering Service will be glad to give you any 
assistance you may require in setting up the production of essential 
parts requiring ends that must be entirely or partially closed. 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 


INCORPORATED 
Manufacturers of seamless non-ferrous tubing 


1467 CENTRAL AVENUE e¢ DETROIT 9, MICHIGAN 


*o potented process RE. 22465 












PLANTS IN DETROIT AND DECATUR, ALA. 
Sales Offices in Principal Cities 
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IN THE AIR 


ARMA ANALOGUE COMPUTER 
























YES, AND EVEN UNDER THE SEA 


The Analogue Computer has long held a high place in Arma‘s work in such 
specialized fields as automatic gun-laying and torpedo-data computing 
for the U.S. Navy. Its present wider application to the needs of the other 
Services stems largely from accelerated post-war engineering at Arma, 
which resulted in miniaturizing its components and at the same time making 
them interchangeable and more accurate. 


By this Arma development, the Analogue Computer has reached a new 
level of importance as a contributing factor in the high accuracy of Amer- 
ican arms. It is typical of many things deveioped by Arma engineers to aid 
in making America safe against those who wish to destroy it. 


ARMA CORPORATIOON 
mur ARIMBY™ a54 36th STREET, BROOKLYN 32, N. Y. 
INST AUMENT SUBSIDIARY OF AMERICAN BOSCH CORPORATION 


PRINCIPAL PRODUCTS | Sees Spree: trae te ee ta ee rs Se Steer eats 8 ent Oe. 
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Work and tool set-up showing deep-hole drilling method 
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Conner Guided Deep-Hole Drill for extremely deep holes 


DEEP HOLE ENGINEERING 





Vlow ¢s the “Jime! 
Today many manufacturers are faced with new and 
often perplexing problems of production machining 


unfamiliar to the operating personnel of their plants. 


It may be that deep holes and large diameter holes 





are called for in tough and hard steels and alloys. 
If such is your case, now is the time to employ our 
services for consultation, preferably when your pro- 
ject is yet in its initial planning stage. 

Our services should include relating the requirements 
of the job to your facilities, and, if warranted, pro- 
viding you with a formal method study evaluating all 
possible lines of approach. 


@ 
@} 
@? 


— - 7 < c < rr) . 
lett papenmnaais — 
at . 2 rare. 


Conner Pack Bit Boring Head 








+ 
> 
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Thus, by employing us at a nominal engineering fee, 
you would arrive at a properly arranged sequence 
of operations, the correct choice of machines and 
other facilities, your power requirements, a close 
estimate of the time the operation will consume, and 
the tool design best suited to the work. 

Many leading manufacturers of armament, machine 
tools, electrical and oil field equipment are relying 
on our deep hole engineering service, tool designing, 
deep hole drills and boring tools. 


You too will find it profitable to consult us. 


CONNER TOOL & CUTTER CO. 


1000 East McNichols Road, Detroit 3, Michigan 
CONSULTANTS © DESIGNERS * TOOL MAKERS © DRILLERS 


Deep Holes Exclusively 


Below: Set-up for boring deep holes with Pack Bit Boring Head 












CONSTANT VELOCITY 
UNIVERSAL JOINTS 





RZEPPA 
BELL TYPE 


High angularity up to 35 . Seven standard sizes 


from "Ve" to 2%" shaft sizes. Torque trans 
mitted by 6 accurately aligned steel balls. No 
external thrust bearings needed. Radiol and 


oxial loads carried by spherical surfaces 


TRANSMIT CONSTANT, 


VIBRATIONLESS, UNIFORM POWER 


These joints offer ordnance and industrial 
design engineers true constant velocity —free 
from the alternate pulsations that set up 
vibration even at slight angularity and de- 
structive force as angularity increases. 


The field records of over two million Rzeppa 
joints in the several divisions of our armed 
forces prove their dependability. The Rzeppa 
joint consists of an outer driving member and 
an inner driving member, with a ball cage 
between them—all assembled into a concen- 
tric unit. Each of the six balls transmits torque 
by free rolling action. No tools are required 
to assemble the various parts which position 
each other securely by interlocking. The result 
is a joint combining great strength, high 
capacity, constant velocity, compactness, low 
friction losses and the utmost in dependability. 


You are invited to discuss any problems concerning 
universal joints with our engineering sto, whose 
long experience in many fields is available to 
manvtacturers of ordnance and industrial products 










RZEPPA 
DISC TYPE 


For low angle operation. Ca- 
pable of 18 deflection. Sizes 
from 1%" O.D,, taking ¥," 
shaft and weighing 5 oz. to 
10%" O.D., taking 3” shoft 
ond weighing 62 Ibs 





MANUFACTURED BY 


The GEAR GRINDING MACHINE CO. 


DETROIT 11, MICHIGAN 


RZEPPA Consland Celocily Wnwervale Jovutle- 
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SPARK PLUGS 


/ 
FUEL PUMPS 


/ 


BUMPERS 


/ 


REGULATORS & RELAYS 


/ 
GENERATORS 


/ 
HORNS 


WINDSHIELD WIPERS—ELECTRIC 
/ 


BATTERIES 


/ 
DIE CASTINGS 


/ 


PLASTICS & METALS 


/ 


LIGHTING 


/ 
COILS & CONDENSERS 


GOVERNORS 
/ 


SWITCHES 


DISTRIBUTORS 


MOTORS 


/ 
WIRE & CABLE 


INSTRUMENTS & GAUGES 
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TPX\ODAY more than 400 Auto- 

Lite products are standard 
equipment on many of America's 
finest cars, trucks and tractors 
... convincing proof of unfailing 
dependability. That quality is 
reflected in the public acceptance 
of the name Auto-Lite—the best 
advertised name in the automo- 
tive after-market. It is reflected, 
ioo, in the establishment of Auto- 
Lite service facilities throughout 
the world. Today's buyers of cars, 
trucks and tractors know “You're 
Always Right...With Auto-Lite.” 


THE ELECTRIC AUTO-LITE COMPANY 
Telede I Ohio 











RDNANCE PROCUREMENT PROBLEM . . . 


IS A DEPENDABLE SOURCE OF SUPPLY FOR fam) 
MACHINED BRASS AND BRONZE CASTINGS fam) 


One of the nation’s largest producers of machined 
brass and bronze castings . . . FACILITIES that include 
pattern department, brass foundries, precision machines 
capable of producing large quantity requirements... 
PERSONNEL of design, tool and production engineers 
was and expert craftsmen with many years of service... 
S : REPUTATION for QUALITY that results from 80 years’ 
a / experience in supplying the water and gas utilities, 

: manufacturers in the appliance, industrial, and marine 
byt | fields, and from producing material for the ARMY, 
Rs 5 eal / NAVY, and AIR FORCE. 











Roe ie Submit your requirements with details, speci- 
: ‘ yt . fications, and delivery for prompt quotation. 
2 
j : HAVE YOU A WATER CONTROL PROBLEM... 


The “MESURFLO” Control maintains even 
flow regardless of variable pressure 


Automatically regulates flow at a predetermined rate — unaf- 
fected by variations in pressure . . . Subdues excessive pressure 
hammer and vibration . . . Installed like an ordinary union 
coupling . . . Permits use of simple timing mechanisms. . . 
Conserves water . . . Sturdy and simple in design . . . Accom- 
plishments not duplicated at any cost. 








ONE OF MORE THAN 3500 CATALOGED PRODUCTS 
MANUFACTURED BY HAYS 


HAYS, HAYS MANUFACTURING COMPANY 









General Offices, Machining, Fabricating and Assembly Plant 
803 12th Street, ERIE, PA. 
Foundries: Erie, Pa., and Albion, Pa. 
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Spicer assures exceptionally long wear-life and 
trouble-free service through adequate 

needle bearings... close-fitting, free-sliding 
splines...and true-running tubular shafts. 


Spicer Manufacturing 







Division of Dana Corporation, 
Toledo 1, Ohio. 


TRANSMISSIONS + CLUTCHES + PARISH 
UNIVERSAL JOINTS FRAMES + SPICER “BROWN.-LIPE” GEAR BOXES 
PROPELLER SHAFTS + STAMPINGS + FORGINGS 
TORQUE CONVERTERS + PASSENGER CAR 
AXLES « UNIVERSAL JOINTS + RAILWAY 
GENERATOR DRIVES + POWER TAKE-OFFS 
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MISTER, 


can vou spare a ‘print’? 


Osscrerrurrep production demands a constant flow 


of vital, component parts that are faithful to the fussiest specifications. 


We like to tackle tough jobs that call for mass production of precision parts 
To such problems our engineers apply our tested techniques 
in precision stamping, machining, broaching and inspection .. . the skills we 


have developed in more than a quarter-century of service to industry. 


The blueprint you send us for quotation—on any essential part or parts— 


may secure you a most dependable source of supply. 


DETROIT ALUMINUM AND BRASS CORPORATION © DETROIT 11, MICHIGAN 
Mass Production of Precision Parts for More Than a Quarter Century 
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, NEW/, LARGER, SODIUM- Engineering Know-How 
° COOLED EXHAUST 
VALVES WITH POSITIVE That Dates From 1902 





ROTARY ACTION pre- 
vent accumulation of car- 
bon, and resultant power It's Number One choice for those long, tough 


loss and damage to valve , ; : . 
lips, seats, and springs. hauls—a capital transportation engine—this 
1950 Red Seal T-6427. Latest in a long line 
> a ‘a bearing the same designation, it embodies fea- 






















tures “engineeringly" balanced to achieve the 


— 


CHROMIUM-PLATED TOP performance characteristics required of modern 


PISTON RING, located at 


maximum distance below top 


transportation. More power, to maintain higher 


of piston, makes for high oil road speeds and minimize shifting on grades. 


economy, and long life for : : : 
“ Higher compression, for maximum power from 





cylinder bores and rings.[_, 
modern fuels. Flexibility, for maneuvering in 


traffic. Smoother running, for economy, driver 
comfort, and longer engine life. For “tops” in 
ALL the factors that combine to cut ton-mile 
costs, it will pay you to investigate this latest, 
greatest ‘'T’’, product of engineering know-how 


that dates from 1902. Write for bulletins and 





PATENTED INDIVIDUAL PORTING —This exclusive systern, developed free information. ‘ 
by Continental engineers, assures uniform distribution of fuel mixture 
to all cylinders, eliminates “loading,” greatly improves thermal GENUINE CONTINENTAL PARTS AND FACTORY 
efficiency, and makes directional influences of carburetor and air 





AUTHORIZED SERVICE FROM COAST TO COAST 


cleaner much less critical, 


(ontinental Motors {[orporation 


MUSKEGON, MICHIGAN 
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Examples of 
SPLIT MOTION 
++. in which one arc 
motionis splitintotwo 
opposing arc motions. 


If it needs to behave like a latch, a lock, or a linkage 


we can create it... mass produce it...with STAMPINGS! 


Our specialty is designing and producing your product has formerly required 
sure-acting mechanical devices that ‘*machining-accuracy’’, our mass- 
initiate a force or motion, transmit it, production stamping and assembly 
control it or check it. techniques may make big cost reduc- 
Furthermore, through the develop- tions possible. Our 
ment of modern manufacturing tech- new booklet, ‘‘We 
niques, we can build precision motion- Make Motions’’, 
devices by stamping ...assemble them explains our facili- 
by welding or riveting . . . to keep the ties further. We'll be 
cost unusually low. glad to send you a 
If the type of motion used in copy upon request. 


THE MARK OF A Ss 
SUPERIOR PRODUCT y DEPT.E, GENERAL OFFICES: 2130 WEST 110 STREET ~. CLEVELAND 2, OHIO 


WE MAKE MOTIONS 
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GET THESE BASIC HELPS 


ON ALUMINUM 


Alcoa booklets and films can save you countless hours in 


specifying, designing and training your men. They are a 


condensation of Alcoa’s 63 years of aluminum knowledge. 


The key to Alcoa's technical library is a folder which lists 


and explains all booklets and films. Ask your local Alcoa 
sales office for a copy. Or write: ALUMINUM COMPANY 
OF AMERICA, 850C Gulf Building, Pittsburgh 19, Penna. 






=— - 2 


WELDING AND BRAZING 
ALCOA ALUMINUM, Manvol 
methods, equipment; including 
tungsten-arc welding . 130 pp. 
52 illus. 18 tables. 


FORMING ALCOA ALUMI- 
NUM. Explains various methods 
and discusses forming charac- 
teristics of aluminum alloys. 64 
poges. 11 tables. 21 illus. 


ALCO 





RIVETING ALCOA ALUMI- 
NUM. Detailed information on 
riveting aluminum and its alloys 
Covers joint strength, alloys, 
methods. 56 pp. 19 illus. 





FINISHES FOR ALCOA 
ALUMINUM. Mechanical, chem- 
ical, electro-chemical, electro- 
plated, and organic finishing 
methods. 59 pp. 40 illus. 










ALCOA ALUMINUM AND ITS 
ALLOYS. Fundomental informa- 
tion, with tabular data on chem- 
ical and physical properties, 
tolerances. 168 pp. 55 tables. 





MACHINING ALCOA ALUMI. 
NUM AND ITS ALLOYS. Dis- 
cusses best tools, methods, and 
equipment; cutting speeds and 
feeds. 68 pp. 6 tables. 21 illus 





ALCOA ALUMINUM IN 
AUTOMATIC SCREW MA.- 
CHINES. Tool design, set-up, 
chip control, deep-hole drilling, 
other machining. 95 pp. 





GIR UA WOTORS 
7 CONTR iim INC * 





REO president Joseph S. Sherer, Jr., and Col. W. A. Call, Chief of Development and Engineering Dept., Det: 
Arsenal, with the 4900th “Eager Beaver new Model M-34, 2'4-ton, 6x6 truck for the Ordnance Dept., U.S. A 


We, at REO, are proud of our performance for the Armed Forces . . . On 
January 12, 1951, we completed what we believed to be the first postwar, 
major automotive contract, when the 4900th REO-built “Eager Beaver” 
rolled off our assembly lines. This order amounted to more than $30,000,000. 
We are currently working on another $24,000,000 “‘Eager Beaver’’ order, and 
we have just received two additional letter contracts which will bring our 


total dollar-volume on ‘‘Eager Beaver’ units to more than $100,000,000. 


Ror 


-., .SHIP VIA,TRUCK. | 


— 


REO MOTORS, INC., Lansing 20, Mich. RE 0 


TRUCKS AND BUSES 
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Gear Tooth Crowning 


(ELLIPTOID TOOTH FORM 


A CONTROLLED 
PRECISION MACHINING 
OPERATION 





Gear tooth crowning (Elliptoid Tooth Form) is used for 
just one purpose —to prevent “end bearing,” which 
is a concentration of operating load at the end of the 
tooth where it is most vulnerable to failure. 

Crowning is the only way to prevent end bearing 
because with any gear assembly it is impossible to 
maintain accurate gear alignment under all con- 
ditions of loading. Shafts, bearings and mountings 
are all elastic. Even the slightest deflection will cause 
misalignment and end bearing in gears with conven- 
tional teeth. 

Many of the leading automotive gear plants have 





SPUR AND HELICAL 

GEAR SPECIALISTS 
RIGINATORS OF ROTARY SHAVING 
AND ELUPTOID TOOTH FORM 


5600 ST. JEAN 





WORLD'S LARGEST 
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PRODUCER OF 





standardized on crowning to raise the factor of safety 
of gear teeth and to reduce operating gear noise. 
Crowning does both successfully. 

Crowning accomplished on Red Ring Gear Shaving 
Machines is a precision machining operation by which 
the maximum amount of crown is always under positive 
control. Tolerance control is indicated by a typical 
routine check of a lot of 4000 gears having the 
following specifications: 1” face, 18 teeth, 13.5 Nor 
D.P., 20° Nor P.A., 27° H.A. and .0003” to .0005” 
crown. An adequate check failed to reveal any unit 
outside the .0002” tolerance on crowning. 


WRITE FOR BULLETIN S49-5 FOR A MORE 


DETAILED DISCUSSION OF GEAR TO< 


TH CROWNING 


NATIONAL BROACH AND MACHINE CO. 


DETROIT 13, MICHIGAN 


GEAR SHAVING EQUIPMENT 
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reparedness STARTS HERE! | 


PREPAREDNESS means a great deal more 
to The Timken-Detroit Axle Company than mere readiness 
to produce equipment for the armed services when needed. 


It means the continuous development and improvement 
in peace as well as in war—of specialized equipment 
specifically engineered to give it maximum usefulness for 
America’s Armed Forces. 

Timken-Detroit engineers are constantly at work, year 
after year, refining axles, brakes and other vehicle com- 
ponents to simplify and standardize all parts and bring 
about the highest possible degree of interchangeability. 


In time of war this unceasing effort pays our military forces 
important dividends in greater dependability of vehicles, 
fewer replacement parts to stock, and simplified service in 
the field. 

At Timken-Detroit the defense program is a permanent 
phase of this Company's activities—last year, this year, 
next year, every year! 


TIMKEN 
AXLES | 


A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 
DETROIT 32, MICHIGAN 





g } 
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TRADE MARK REGISTERED 


PLANTS AT: DETROIT AND JACKSON, MICH. @ OSHKOSH, WIS. @ UTICA, N. Y. @ ASHTABULA AND KENTON. OHIO e@ NEW CASTLE, PA 
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Announcing A New 15° x 3° 
= 


WARNER ELECTRIC BRAKE of ADVANCED DESIGN 





\ a *, ¥ 
<<, “ 
UN A Aide 
fil WA 





Here's why YOU need the extra safety and 
Will stop 8000 Ibs. Axle Loads protection only Warner Electric Brakes give! 
Using 7.50x 20 Dual Tires, Provides Only two flexible wires required from truck battery to 
116 sq. inches of Working Lining. gaging 


This new powerful Warner Electric Brake of two shoe con- 


Sturdy cable connection from truck to trailer makes 
all electrical contacts. 

“<a : . Only Warner Electri . 
struction, incorporates the most advanced brake engineering _ Only Warner Electric Brakes offer complete synchro 
; ‘ , . nization with hydraulic or air-braked tractors. 

— gives you an entirely new margin of safe, effective, stop- 


: a " “Vari-Load” dial on dash presets correct braking power. 
ping power. Fits 18” and 20” wheels on all types of trailers ' a 


: 3 i There's nothing to get knocked-off, freeze, split or 
—semi, cargo, pole, logging, auto transport and utility. break . . . nothing to come loose, rattle and bang. 
Rigid and rugged well beyond the axle loads and sizes for 


which recommended. And no brake but the Warner Electric 


Brake offers you the fast-acting, smooth controlled braking 
power — power developed within the brake itself — that 
this great new brake gives you. Warner Electric Brakes 
7 oe? ee sud #295486 


have been performance-proved by leading tractor-trailer 


operators during 23 years of efficient, dependable service. a 
Standardize on Warner Electric Brakes in your fleet. Write | ELECTRIC BRAKES / 
for information on the full line. 


WARNER ELECTRIC BRAKE & CLUTCH CO. 
DEPT. O, BELOIT, WIS. SINCE 1927 
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Standard Steel 
Spring Company 


Mtelhielaiaclemeli 


ARMOR PLATE 


Gauges, % in. to 3 in. Inclusive. 
Fully Heat-Treated, Machined, Formed. 
Ready for Welding. 


For Tanks, Self-Propelled Gun Mounts, Vehicles. 


Armor Plate Division 


PENOBSCOT BUILDING - DETROIT, MICHIGAN 
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Performance Proven in World War Il and 
Accepted by Ordnance Men Everywhere for 
% RELIABILITY * ECONOMY 


*& SAFETY * FASTER SPEEDS... 
* LESS GREATER CONTROL 


| MAINTENANCE * DRIVING COMFORT AIR BRAKE COMPANY, Elyria, Ohio 





BENDIX-WESTINGHOUSE AUTOMOTIVE 
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Fecaon, fom ine 


WITH NEW DEPARTURE BEARINGS 


The concept of 
cutting maintenance 
and increasing life 

in mechanisms 

by new bearing design 
Originated with 

New Departure 


NEW DEPARTURE 
BALL BEARINGS | 
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NOW — An amazing new wood 


that resists fire! 


ooks like ordinary wood, you say? Well 

_g it is wood, But not ordinary! It’s a 
new kind of wood. Koppers has pressure- 
treated it with certain chemicals 

So what? So ordinary wood becomes 
amazingly different. It has far greater re- 
sistance to decay. It is completely unpalat- 
able to termites. And get this: it is fire- 
retardant! 

Yes, wood has joined the fire-safe ma- 
terials! This Koppers Fire-Retardant Wood 
greatly reduces all fire hazards .. . has a 
high degree of resistance to the attacks of 
hre itself 

Thus, to all the advantages of wood 
its easy workability, availability, decorative 


SKOPPERS| PRESSURE-TREATED WOOD 


WwW 
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value, economy, re-use value... are added 
resistance to decay and termite attack as 
well as resistance to fire. Yet the odorless 
Koppers treatment does not harm the color 
or paintability of the wood 

This amazing new wood that won't burn 
is ideally suited for floors, roofing, sheath- 
ing, and the structural members of plants, 
warehouses, docks, railroad engine houses, 
bridges, tunnel linings and similar struc- 
tures. For more complete data, send for 
Koppers Fire-Retardant Vi 7, a new book- 
let containing interesting, helpful informa- 
tion about this latest development in pres- 
sure-treating wood 
KOPPERS COMPANY, INC. - Pittsburgh 19, Pa. 


















128 to .095 woll 
Carbon Stee! Tubing 


27 O.D.t0 5% 


al 





KeeP te GOVERNMENT 
TUBING REQUIREMENTS 


THE STANDARD TUBE CO. 


Stainless Tubing Size and Thickness 


%”" O.D. to 3° 0.0 










0.0. 


028 to .260 CM 








COMMUNICATIONS 


WELCOME TO JOE DOPE 


Tue Epitrors.—I have noted with grea 





interest your article on page 204 of tl 
November-December issue of ORDNANCE 
“Joe Dope” has been my favorite, ever 
since Army Motors days, in selling our 
constant product of preventive mainte 
nance to the using units 
I want to say that it is a continu 

ing pleasure to be a member of the 
A.O.A., and I get the same reports fron 
my Dad in Cincinnati who joined only a 
few months ago but already is taking an 
active part in things. The entire sectior 
looks forward as I do for the journal ar 
the bulletins 

Capt. THomas E. Hauss 

Assistant Operations Officer 


Ordnance Section, 
Hq. Seventh Army, 
Germany 


ARMORY DONATED 

THe Eprrors—W. C. MacFarlane 
president of Minneapolis-Moline Com 
pany, is president of the Northwest Post 
of the American Ordnance Association 
Attached is a copy of a letter which he 
has written to M. Sgt. H. G. Ordemann 
who for a number of years past has been 
very active in training an Ordnance unit 
sponsored by Mr. MacFarlane’s company 

You will note from the letter that 
further activity has now been brought int 
play in opening the armory facilities of the 
company, located in one of the suburbs 


R. F, Witson 


Secretary, Northwest Post, A.O.A 


Minneapolis, Minn 


M. Set. Harold G. Ordemann, 
Organized Reserve, Army, 
Fort Snelling, Minn. 

Dear Sergeant Ordemann.— Pursuant t 
a verbal agreement between Sgt. Harold 
G. Ordemann and myself, permission is 
hereby granted for him to bring such ad 
ditional personnel to the Minneapolis 
Moline Armory located at 4020 Minne 
haha Avenue, Minneapolis, for training 
as the facilities will accommodate during 
this temporary emergency and until 
further notice 

This in no way abrogates the privileges 
of the Minneapolis-Moline Company it 
connection with the control of the build 
ing and continuing partial occupancy 


W. C. MacFarlane 
President and General Manager 
Minneapolis-Moline Company 


Minneapolis, Minn 
ORDNANCE 











sewo For your COPY ToDAY/| ? 7, 
a “> 


March-April, 1951 








At 








Ml 


Bulldoze 


AMERICA’S ALL-PURPOSE TOOL 


Waen this “ vaterpillar” D8 Tractor 
with matching No. 88 "Dozer leans into loose rock 
and turns on the power, you get quick results. 
“Cat” Bulldozer means long service life and best 
job results in 48 states and as many different types 
of work. And it’s why you see so many “Cat” 
Bulldozers doing important routine, or emergency 


jobs, at military installations throughout the nation. 


For whether it’s speeding up the production of 


essential ores and lumber, or doing a strictly mili- 
tary job, these matched units are prime tools for 
keeping America strong. 

“Caterpillar” Bulldozers give you matched de- 


sign—tractor and “dozer are built to work together. 


390 


This rugged team is a bear at meeting work sched- 
ules. Sturdy construction and quality materials 
enable it to keep punching full time without down- 
time, and the special steel cutting edge of the blade 
hammers through the toughest going. Most im- 
portant of all, the precision methods used in 
“Caterpillar” factories build extra years of life 
into this highly maneuverable equipment. 

The same toughness and reliability which make 
this power package preferred by industry recom- 
mend its use on military projects—from chunking 
out an airstrip to powering a Gil-hoist during am- 
phibious operations. 


CATERPILLAR, PeoriA, WLLINOIS 
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CATER. 
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road construction on the 


Denver, Colorado 


Tractor and ‘dozer broken to har- 
ness, and a size for every need. 


Moldboard curvature for active, 
rolling, higher production loads. 


Box section side arms— extra thick 
at points of greatest stress. 


Choice of straight or angling type 


0.8 Par orf 





“CATERPILLAR” BULLDOZER EXTRA FEATURES 









This “Caterpillar” Diesel D8 Tractor with No. 8S "Dozer is doing 
alley 


addition to America’s vital network of highways. 


Highway neu exvpre Sssumay across 


of blade, simple to maneuver and 
easy to adjust or detach. 


Your choice of hydraulic or cable 
controls. 


’ 


The power of the ‘Caterpillar’ 
Diesel Engine is geared to blade 
capacity. 


PILLAR 
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Modern Naval Ordnance 
New Weapons Meet the Challenge of High-Speed Warfare 


HE Navy's 
rocket, 


new antitank aircratt 


called the “Ram,” was 
specifically designed to destroy Soviet 


Korea. It 


tested, and produced in only twenty 


tanks in was developed, 
two days at the great Naval Ordnance 
Test Station at Inyokern, Cali 

The powerful new weapon repre 
sents a highly successful advance over 
high velocity 


conventional 5-inch 


rocket. It 


the 


aircratt carries a 6.5-inch 
shaped-charge head and can be fired 
with deadly accuracy from any plane 
suitable rocket 


equipped with a 


launcher. 


Air Power Modernized 


\ good part ot Navy and 


uircraft 


aircratt ordnance employed so 


in World War Il 
Naval air 


sequence, is being completely modern 


naval 


successfully is today 


obsolescent power, as a con 


ized—and with highly creditable re 


sults. Navy jet engines, for example, 


have the smallest frontal area-thrust 


ratio and the best weight-thrust ratio 
of any turbojet engines in the world 

The high performance of new ait 
craft created serious problems of air 
control. To solve the 


borne weapon 


problem of finding, recognizing, and 
tracking fast-moving targets, the Navy 
developed automatic equipment to aid 
the pilot when traveling at 500 to 600 


miles an hour at an altitude of 50,000 
feet. 

An air-to-air rocket with tolding 
“Mighty Mouse, 


veloped for use on modern high-speed 


hins, the was de 


aircraft. The folding fins permit more 
allow a greater 


This 


rocket is a powerful addition to the 


compact stowage and 


number of rockets to be carried 


weapons of interceptor or fighter air 


& 
— 


ARMORER AT WORK /oading 
rockets on the wing racks of an Fql 





aboard an Essex-class aircraft carries 


“somewhere at sea” (Navy photo). 
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Rear Adm. Malcolm Francis 
Schoeffel, the first naval aviator 
to be appointed Chief of the 
Navy Bureau of Ordnance, is 
a veteran of both World Wars 
Born in Rochester, N. Y., he 
was graduated from the U. 5 
Naval Academy with distine- 
tion, first in his class, in 1918 
His picture appears on the front 
cover of this issue. 

Assigned duty with the De- 
stroyer Force, he saw battle ac- 
tion against German subs in the 
North Atlantic in the First 
World War. Returning to the 
United States in 1921, he volun- 
teered for flight training and 
joined the air squadrons of the 
Pacific Fleet. 

In 1941 Admiral Schoeffel be- 
came Assistant Director of 
Aviation Ordnance in the Re- 
search and Development Divi- 
the Navy Bureau of 
Ordnance. He directed improve- 
ments that added considerable 
striking power to our battle 
fleet, receiving the Legion of 
Merit for outstanding services. 

During World War Il, Ad- 
miral Schoeffel was in command 
of the carrier Canor. As a mem- 
ber of famous Task Force 58, 
he took part in many air strikes 
in the Marshalls and other 
Pacific islands. 

In 1946 he was 
Deputy Chief and Assistant 
Chief of the Bureau of Ord- 
nance. Another tour of sea duty, 
in command of Carrier Division 
6, was followed by shore duty 
as commandant of the Naval 
Air Test Center at Patuxent, 
Md. He assumed his present 
important post in December 1950 


sion of 


appointed 











cralt in attacking large high speed 
planes 


\crobec 


were «ce 


For upper-air research the 
‘Viking 


veloped by Navy Ordnance 


and the mussiles 
Outstam 
achic ed with 


NorTON 


tender 


ing results have been 


these missiles aboard the 


SOUND, a converted | se plane 


ruided 


now the country's first floating y 
missile proving ground 

J ! 

Research and development programs 
are being accelerated to develop rad 
new antisubmarine 


cally wartare we ip 


ons and to provide for the moderniza 


tion and more effective utilization of 


existing equipment, \ new ty px ot 


torpedo, for use from surface ships 
and submarines, is now in production 
The Navy has also developed a new 
shipboard launcher, capable of fring 
antisubmarine rockets with improved 
underwater ballistics at a high rate of 
speed, 

Work is going forward rapidly on 
the development of full-automatic inter 
antiaircraft 


mediate-caliber — rapid-fire 


puns, with accompanying improved 


fire-control systems. These high-velocity 
weapons will give the fleet the strongest 


' 
possible antiaircratt 


The Navy 


works in close cooperation with many 


detense 


Bureau of Ordnance 


industrial organizations and with the 


screntihic departments ol many ol 


America’s leading universities 

Coéperation between Navy Ordnance 
Army Ordnance has been a long 
World 


War I there has been a close and cordial 


and 


standing tradition. Since betore 
working relationship between the two 


services resuluny in the design, de 
velopment, and produ tion of a num 
} 


ber of important ordnance items tor 


usc by both services 


Preparing for Production 

During the past few years the Navy 
has engaged only in limited production 
on modernized or new prototype weap 
ons, principally for evaluation purposes 
Today the Navy, while speeding up re 
search and 


development projects, 


preparing for mass production 

The Nation 
having the 
ot Ad 


larity 


is highly fortunate in 


naval ordnance le idership 


viral Schoeflel because his famil 


with all phases of an integrated 


¢ program ts accompanied by 


a hrsthand knowledge of combat con 


ditions and requirements He is carry 
high standards of leader 
Vice Adm. Albert G 
Navy Ordnance Chiet, 


Naval Material. 


ing on the 
ship set by 
Noble 


now 


former 


Chiet of 

















Marine 


Weapons Must Be the Slaves and Not the Masters of Tactics 


. 


by 
Marshall Andrews 


: 


America’s military weak- 
ness lies in her persistent 
tendency to discount the 
réle of man in warfare 
and to send him into bat- 
tle unprepared to make 
the most of the fine weap- 
ons it places in his hands. 


. 


[' is not surprising that a nation 
whose life is altogether dependent 
upon the products of industry should 
look to 


military 


industry to preserve it trom 


disaster. Yet this reliance on 


some deus ex machina under the 


threat of war could, if carried too far, 


prove our undoing 


Slave to Machines 
The 


of his 


slave 


His 


American has become the 


mechanical contrivances 
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birth is broadcast by television. He is 
raised on food mechanically planted, 
cultivated, and harvested and brought 
to his table mechanically cooked and 
tinned. He moves throughout his life 
and, when 


on power-driven wheels, 


finally he dies, he is whisked off in a 
motor-hearse to be 
lowered mechanically 
into a grave scooped out 
by a power shovel. 
When so much of the 
is done 


labor of living 


for him by machinery, 


he can hardly be blamed if he expects 
machines to do his dying tor him in war. 
Che fallacy in this hopeful thinking 


begins when your American dis-ards 
the fact that his multiplicity of ma 
chines has, in turn, forced creation of 
a great peacetime torce of skilled labor 
without which his machines could not 
be built, maintained, and operated 


Likewise, the advent of machines 





Mr. Andrews is a well-known | 


Washington correspondent and 
military analyst He is the 
author of “Our New Army” and 
“Disaster through Air Power.” 











dec reased but 


into warfare has not 


rather has increased the need tor men 
and has expanded the burden upon the 
individual man beyond the comprehen 


sion of the soldier of a generation ago 


Men Not Supplanted 


Modern armies, therefore, thoug! 
they may travel on wheels, encased in 
armor from which they spray the 


enemy with fire from a dozen ingenious 
weapons, have not substituted machines 


As machines and weapons are 


for men 
multiplied, so are the armies’ logistica 
proble ms, tor as machines consume fuel 
and we ipons consume ammunition 
their gargantuan appetites must be 
sated by men laboring in lines of sup 
ply which have grown longer and 
fatter with the increase of mechaniza 
tron im Wwartare 

Thus mechanization has inevitably 
increased the need for “mass” armies, 
if you accept that term in the strategic 


And in 


the deployment of those armies on the 


rather than the tactical sense 


battlefield no one has felt the impact 


of mechanization less than the soldier 
ground 


committed to the final issue of 


combat 
“He still wrote Col. S. L. A. 


took,” 
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Marshall, 


death in 


“the final chance of life and 


the same old dreary gamble, 


and all of the wonders of science had 


tr 


not litte d 


any of the pain and loneli 


ness trom his heart.’ 


True, the increase in automatic 
weapons has reduced rather than (as 


has been assumed) increased the per 


centage ot casualties to total men in 


uniform, and that is due no less to 


dispersion on the battlefield than to 
the burgeoning lines of supply. And, 
equally true, mechanization has brought 
comforts to the man in battle hitherto 


undreamed of, but it also has made 


possible his retention in sustained com 
bat beyond the 


powers of human 


endurance 
The 


search 


paradox in the unremitting 


tor and application of new 


means of wholesale killing is that each 
bears within itself the solution to what 
ever new problems it poses 

Thus, automatic weapons force battle 
held dispersion which, in its turn, calls 
for more and better automatic weapons, 
creating further dispersion, until the 
cities where the weapons originate be 
come themselves the targets 

And on Napoleon's principle that 


“when you can use the lightning, ‘tis 


better than cannon,” man pursues his 


search for more terrible weapons until 


he unlocks the darkest secrets of nature 


and turns her most destructive forces 


against himself 


Means without an End 


And in doing all this he has, in the 


final analysis, created for himself a 
means without an end. For no matter 
what devastation he visits upon an 
enemy and himself receives in return, 
the issues will not be decided until the 
enemy's armies, which may hold 
sources of weapons and food inde 


pendent of his own cities, have been 
destroved 


To p 


enemy 


ut it another way, as long as the 


rests his cause upon an army 


that army must be the 


Cx nd d 


in being, target, 


and all effort elsewhere 1s 


but supplementary 
In attacking this army, weapons of 
increasing complexity and effectiveness 


will always, of course, have their part 


But they can no more be brought into 


play without the guiding hand of man 
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than the axe alone can venture into the 


torest and hew down a tree 


By reason of their increase in com 


! Tl 

plexity as well as in quantity the new 
weapons demand not only the greater 
numbers ot rear-echelon technicians al 


ready mentioned but in even greater 


measure more men—more intelligent 


and more thoroughly trained—to make 
most of them in battle 


The SIT pic 


Ai and no measure ot hope 
ons ge or despair can alter it, 


the 






r 


that the intelligent and 


imaginative application 
ol manpower on the 
battleheld will con 
tinue to be the solution to the de 
mands of military force. It is in this 
application of manpower that the new 


weapons have had, and in the future 
will 


For 


and power of weapons has necessitated 


have, their most important effect 


the im reased range, accuracy 
dispersion and depth in the place of 
the old linear tactics. As a consequence, 
demands have been imposed upon the 
soldier which nothing in civilian lite 


prepares him to accept. Neither he nor 


those at home, whose attitude does so 
much to determine his state of train 
ing, can comprehend these demands 


until he has come face to face with 


them on the battlefield 


There are a few ancient gafiers 


among us now who can remember war 
as it was in the brave days of flags and 


] 


bugles and charges in lines “dressed as 


though on parade” against solid ranks 


of defending soldiery. Everybody's task 
under those conditions was relatively 
simple. The officer had his entire com 


mand under his eye and within range 


of his The soldier had only to 


voice 
obey and, in those moments of panic 
which come to all men on the battle 


field, he had the 


friends to 


reassuring 


and left 


presence ol 


his right 





“By reason of their increase in 
complexity as well as in quan- 
tity the new weapons demand 
not only a greater number of 
rear-echelon technicians but in 
even greater measure more men 


-more intelligent and more 
thoroughly trained—to make 
the most of them in battle.” 











truth is, 


and modern 
The 


with his weapons, has become 


All that is changed now, 


weapons have changed it soldier 


himself, 


a tactical unit. Not only is he that, but 


to no small extent he has become his 


own battleheld commander. Except in 


the most general and distant sense 


there is no longer any one to tell him 
what to do and when to do it, to lead 


ground, to 


him to his place on the 
point out his target and tell him when 
to fire and when not to fire, or to in 


spire him when he falters. 


Must Decide Alone 


Most of these decisions he must make 
alone, and his lite and that of his coun 


try may depend upon how well he 


makes them. 

All these things he must do for him 
self amid the most terrifying and heart 
shaking isolation the cruelty of man 


has yet devised. He must learn at least 


once the lesson which General Grant 
considered the most important in his 
career: that the enemy fears him as 


And while 


he is doing these things he may expect 


much as he does the enemy 


to know but little of what is going on 


except within the few cubic yards en 


compassed by his own eyes and ears 
His infrequent and fleeting contacts 
with his fellows may well serve but to 


increase the confusion which already 


| 
envelops him 


This, then, is the principal result of 


the new weapons which so many of us 


would like to believe have freed man 
forever from the ordeal of the battle 
held. If they have but served to in 
crease the length and intensity of this 


will 


ordeal, it serve no purpose to 
persist in denying the fact 

Yet we do persist in denying it 
The mechanization which has become 
so much a part of our daily lives has 
led us so far from the truth that we 
have substituted for the actualities of 


warfare an impossible chimera in which 
war is reduced to nothing but destruc 
the risks taken by 


tion with all 


mac hines 
The 


has even 


idea (I cannot call it “thought”) 


been advanced that training 


of soldiers should giv way to mass 


training of scientists to fight our wars 


for us with test tubes and Bunsen 


burners 











Almost daily do we hear the thesis 


advanced that the enemy's “mass” 
armies cannot be defeated, that only 
by sitting securely on our own con 
tinent and firing machines at his cities 


him. 


educator, Dr. Alonzo F. Myers, stated 


can we defeat A distinguished 


it recently for perhaps millions when 
he wrote in Parents magazine that “it 
is our industrial potential and our re 
search, development, and production of 
military weapons that will determine 
our readiness for war if it comes, rather 
number of |who could 


than the men 


be trained |.” 


A Strange Doctrine 
All this is just another way of say 
ing, in this time of uneasy peace and 


undeclared war, that we may rely in 


battle not upon man but upon the 


insensate creations of man. Not only is 


that a strange doctrine from those 


whose lives have been devoted to 


teaching men; it leads to a state of 


mind which precludes the chance o 
survival in war. That is, the prevailing 
hopeful reliance on defense. 

It is profitless to think of staking our 
security on defense because, in the end, 
there is no such thing. The inevitable 
is stale 


outcome of successful detense 


mate, and from this stalemate there is 
no escape except through the imagina 
tive application of weapons and tactics 
on the battlefield. This, in turn, must 


proceed from the staunch moral virtues 


of the nation itself. 
Like Colonel Marshall, “the more | 
have studied war, the more I have 


become convinced that its mainstream 


is the knowledge of moral forces. 


And the 


sive and the 


difference between the deten 


offensive in war is not 


a matter ol weapons or numbers of 


men; it 1s a matter of convictions and 


attitudes, 


Offensive Prevails 

Even after repeated reversion to the 
tactical defensive, the offensive-minded 
ultimately its will. For 


army IM poses 


the weapon which is effective in de 
fense is also effective on offense, and 
the adequately trained soldier fights 
equally well in either case, as long as 
he is morally prepared to fight at all. 


Nothing, perhaps, illustrates this con 
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“The mechanization which has 
become so much a part of our 
daily lives has led us so far 
from the truth that we have 
substituted for the actualities of 
warfare an impossible chimera 
in which war is reduced to noth- 


ing but destruction with all 
risks taken by machines. 
“The idea (I cannot call it, 


‘thought’) has even been ad- 
vanced that training of soldiers 
should give way to mass train- 
ing of scientists to fight our 
wars for us with test tubes and 
Bunsen burners.” 











cept better than a comparison ot meth 
ods and results between World Wars | 
and Il. In the first conflict, four long 
years in the trenches, marked by ex 
cessively bloody and futile linear attacks 
against fortifications, led to no result 
frustration. In 


Allies 


with the same weapons with which it 


except slaughter and 


the end, the war was won by the 


had been commenced. New tactics, not 


new weapons, won World War I. 


Tank Sole New Weapon 
The tank 


introduced during that conflict, but its 


was the sole new weapon 


truc potentialities were never exploited 


on the battlefield. Aircraft were vastly 


improved during the war, but suffered 
tank. In the 


ot both, mechanical frailty and lack of 


the same fate as the case 


idequate signal communications com 


bined with a deplorable shortage of 
I g 


imagination to limit their effectiveness 


in combat 


In the end, dispersion ol troops in 


great depth over the battleheld, where 
they were able to move and to support 
their movement with fire, took the war 
out of the trenches. But the underlying 
change, without which the defensive 
stale mate never could have bee n broke n, 
Once more the 


was one of the spirit 


moral tactor had proved itself as ten 


to one over the material, 
\ quarter of a cen 

tury later the validity 

of this lesson was re 


afirmed. Although the 


weapons of World War 


Il were essentially the 


same as those of the 


first war, they were never permitted 


to determine their own applica 








tion. They were, as weapons by rig! 


should be, the instruments of tact 


and not its masters. The result was 


the bloody stalemate of World War 
but a series of richly productive « 
counters, in most instances at a 
proportionately less in battlefield casu 
ties as far as ground combat was co 
cerned. 

It is true, of course, that America 
industrial potential is this Nation's out 
standing physical asset in war. But that 
} 


is only because it is firepower whi 


counts on the battlefield—not man 


power alone and In that our super 


weapor 


ability to produce superior 


asserts its true value. 


Weapons and Trained Men 

In the hands of men trained to us 
them and convinced of their own 1 
vincibility, these weapons can spell th 


and of 


difference between two men 
man on the battlefield. Alone, weap« 
are but so many masses of met al, and 


} 
| 


all the weapons America could prod 
would not of themselves tip the scale 


of battle one hairbreadth. 


America’s military weakness is not 
in weapons or in machines. It is, as a 


ways, in America’s reluctance to train 


men to master the weapons it can pro 


Amer 


duce in such profusion. It is in 


mas persistent tendency to discount the 
role of man in warfare and to send men 
into the bloody trial of battle unpre 
pared to rake the most of the fine 


weapons it places in their hands 
Yet if 
themselves that machines and not me 


will be 


Americans continue to assure 


count for everything, theré 


end to this costly process of erro. 


We Must Be Strong 
No doubt it is 


ourselves stronger where we already are 


important to make 


strong But it is even more important 
to make ourselves strong where we ar 
weak, for there is no remedy for weak 
Ness except in strength. 

This Nation must continue to make 
the best weapons in the world. But 
while it makes them, it must also train 
soldiers to use them—soldiers w ho will 
be, by virtue of their better weapons 
and training, capable of meeting any 
enemy anywhere on more than equal 


terms. 
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That Fabulous 1918 Paris Gun Again 








Photos Reveal New Details of Famous Long-Range Weapon 


ECENTLY some old German files 

revealed a pair of profoundly 

teresting photographs, neither with 

benefit of caption or the slightest 

identification whatever. As a collector 
, 

of interesting old military photo 


with ore 


(especially when they de 
nance ) the writer was instantly it 
tracted to them 

Without a shadow of a doubt thes 
photographs reveal an original 


stallation and a test h 





Gun. Of course they were taken at 
Meppen in East Prussia, where in 
1918 the Germans maintained their 
main proving ground for all artillery 


weapons 


There can be no doubt of the 
identification of this weapon There 
never was a similar gun-tube, and its 
construction is identical with the 
weapon which later became famous 
as “the Paris Gun The mount is 
a typical proof facility, and in several 
forms similar to this was seen by many 


Allied ordnance officers following 
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was reco 


were cx 


establishments 


a design 


program 


with such deflections as might 


the former 


asthe 


questio 


proofed t 


im mis 
entually 


Gun be 


although during 


First World W if 





Ordnance Re- 
serve, an outstanding authority 
on the weapons of other nations, 
is director of the Foreign Ma- 
tériel Museum, Aberdeen Prov- 











nized us such and not as some sort 
of aérial raiding, as first proclaimed. 
Today the tory is well known 
umong Ordnance personnel, although 
inv less intormed people erroneously 
refer to this great weapon as the “Big 
fertha The 
rightfully known only as the Paris 
Gun, while the Big 


gun which hred on Paris 


Bertha refers to a 


s2-cN nortar developed by the Ger 
in betore the openimns ot World 
War | and with whi they intended 
‘ evel { did) the French and 





Belgian forts along the trontiers 


Stratospheric Flight 
The German physicist, Dr. Rauschen 


berger, developed a theory that if he 


were able to fire a projectile into the 
stratosphere, taking the minimum 
time required, he would have imparted 
to it the terrific speed necessary tor it 
to attain very long range without the 
great frictional loss encountered in the 
air near the earth's surface It was 


recognized at the same time that to 
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attain such a velocity an extraordinarily 
long tube had to be provided to afford 
the sustained push necessary for the 
shell. A huge chamber capacity would 
also be needed and all this undoubtedly 
at the price of fantastic erosion of the 
tube. Further, such a weapon would 
heavy, or it 


have to be excessively 


could not attain any accuracy at the 


desired range. 


The Big Bertha 
The 

had 

War I on the principle 


mortar, 
World 


ot stratospheric 


Big Bertha, or 42cm 


been built long before 


flight, but it fired an almost one-ton 
projectile some twelve miles high, for 
a lateral distance of only eleven miles. 
It was a very heavy and effective 
shell, but its range was far too short. 
The 


gun) emphasized far greater range, 


new idea (for the long-range 


and of course the projectile would 


have to be lighter and many times 
faster. T he fine details have been ade 


quately covered by Col. H. W. Miller 


in Army Orpnance (“The German 
Long-Range Gun,” Part I, September 
October, 1923; Part I], November 


1923; “Behind the Paris 


July-August, 1935), and in his 


December, 
Gun,” 
book “The Paris Gun,” published in 


1930. It is not necessary to go into 


these details at this time, but, as his 


tory shows, a few very interesting re 


sults came from this Paris Gun. 
In 1918 the 


Germans sought to 


panic the Parisians into fleeing their 
city. In this they failed, for the peo 


ple of Paris took the curse of the long 


range bombardment in their stride, 
didn’t flee their city, and worked 
harder—shrugging off the matter with 


their inimitable and nonchalant “C'est 


la guerre.” 


Small Pay Load 

Actually the projectile, to withstand 
the abuse of its heat-generating travel 
through the 120-foot tube, was designed 
with a very small pay load of bursting 
charge, so that in the final analysis it 
did 


relatively littke damage as com 


pared with normal 8-inch artillery 
shells. 
The excessively heavy carriage 


necessitated extensive setup work and 


a vast amount of camouflage protection, 
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together with many surrounding bat 


teries to offset the enemy sound 


ranging devices, etc., n order to sur 
vive in any prepared position. Further, 
it could be easily discovered by recon 
naissance aircraft. The cost of produc 
ing such weapons was and is great. 
Even Ludendorff emphatically said in 
his memoirs that more field batteries, 
instead of the great expense of long 
range guns, would have served him 
better. 

However, the Germans did achieve 


a few fine results in their development 


work, and their basic research had 
been sound. They achieved two im 
portant things—great range and a 


mount that was capable of 360-degree 


traverse. Though set back temporarily 


by their defeat in 1918, the Germans 
continued their studies on great-range 
problems. By World 
War II they had 


worked the valuable 


findings of their fa 


mous and almost for 





gotten Paris Gun 
into modern matériel 


series of ordi 


sy 1936-19238 a new 
nary corps and army artillery field 
mounts possessed the feature of 360 


degree traverse, born in the Paris Gun. 


In a war ot rapid movement such a 


feature could be, and often was, of 


great value to an army commander. 


The 


weapons 


these 
like the 


Paris Gun designs in shape, except 


projectiles fired by new 


were quite earlier 
that they were not prerifled, and all 
had much greater pay loads in bursting 


charges. 


Railway Guns 


Not wishing to give up the tantaliz 


ing desire for really long artillery 


ranges, the German ordnance en 


gineers during the years 


had 


more decided upon the use of railway 


intervening 


worked on this, too, and once 


emplacements. Of course this com 
mitted them to some very heavy 
mounts, and the usual necessity for 


lengthy setup periods. 


In a measure they got around this 


by building turntables on top of the 
sidings and by countless labor-saving 
devices to handle the excessively heavy 
Eight-, eleven-, and 


loads, nine-, 





twelve-inch projectiles were deve 


along with the guns to shoot t 
There was even an 82-cm. gun | 


fired a 


12,000-™ 


inches) which 
projectile on Stalingrad. One of tl 
employing a most unconventional 
jectile and known as “The Glatt,’ 
achieve a 75-mile range, although 
bursting load was far less than that 
used in the projectile of the origi 
Paris Gun of 1918. 

It is interesting to note that all these 
weapons were intended to be fired at 
approximately 55 degrees’ elevatio 
and all their projectiles considerably 
exceeded a velocity of 3,000 feet a 
second. The “Robert and Leopold,” or 
28cm. K 5 (E), better known to our 
Fifth Army 


“Anzio Express,” 


as “Anzio Annie” or the 


was in this famous 


family of descendants of the original 


Paris Gun, and the Number 5 projectile 


was prerifled. 


All-Around Traverse 


Perhaps the greatest single factor 


worth remembering is the 360-degre: 


traverse of the original Paris Gun, 


which today is found in many modern 


ordnance designs. However, the ex 


cessively long range gun which m 


be mounted on a railway carriage 1s 


as foolish today as it was in 1913, 


taking far too much time to emplace 
qui kly 
enemy aérial reconnaissance, and being 


bom 


being discovered by iert 


easily destroyed by subsequent 


ing raids. Even Goering decried the 


development at the expense of addi 
tional aircraft. 
Hidden in Tunnel 
Perhaps readers will parry that we 
had difficulty in locating the “Anzr 
Express” at Nettuno, but then many 
do not know, and didn’t then, that 
the Germans hid “Robert and 
Leopold” in a railway tunnel, a fea 
s oh 


ture made possible by nature, and 





only such instance known throughout 


World War II where nature was s 
considerate. 
From the World War I period w 


the present day is a long time, but 


how faithfully some descendants carry 


on the outstanding characteristics of 


the parent Paris Gun! What will to 
morrow show? 
ORDNANCE 
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by 
Comdr. Frank R. Philbrook 
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Biological warfare does 
not destroy buildings and 
machines but is directed 
at man himself or his 
food supply and animals 


« 


IOLOGICAL warfare is esset 


public health and prevent nedi 


cine in reverse. Except for nove 


methods of achieving deliberate dis 


semination of pathogenic microorgan 


isms, it is a form of wartare which 


nature, over thousands of years, has 


waged with man and against which our 


produced 


modern health practices have 


effective defenses 
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What of Biological Warfare? 


Public Health Personnel Form the First Line of Defense 


A more precise definition of biologi 


‘The 


agents, or 


cal wartare is intentional use ot 


living disease their tox 


products, for the purpose of producing 


disease or death in man, animals, or 


crops. 

Biological warfare represents another 
attempt to unleash the forces of nature 
for use in war. Un 


like the 


or other blast weap 


atomic bomb 


ons, biologi il) Wartare 
1! 
is essentially 


sonnel in 


intiper 





nature he 





Cause 


it does not destroy buildings and 


machines but is directed at man himself 
| 


| | 
or his food supply inimais, and crops 


his method of wartare is not to be 


' 
casually dismissed, nor 


should it strik 


terror in the minds of civilians or mili 
tary personnel. Many exaggerated and 
sensational statements have appeared 





Commander Philbrook is Deputy 
Director of the Preventive Medi- 
cine Division, Bureau of Medi- 
cine and Surgery, U.S. Navy 





the press. As examples, one can men 


tion the widely quoted statement that 
one ounce of botulinus toxin can kill 


200,000,000 people, and the statement 


that with only one dozen intected eggs 


enough psitlacosis Virus can hve pro 


duced to infect every man, woman, and 


child on this earth. Many other equally 


sensational and panic-producing state 
ments could be quoted 
False Implication 

Despite the truth or error of these 
statements, they often present a talse 


| 


implication requiring correction, The 


act remains that such quantities of ma 


terials could not be spread thinly 


enough or disseminated widely enough 
} 


vy an enemy to produce illness or death 


than a very small 


imong more traction 
of such fantastic numbers of individ 
als 
Obviously it would be unw rom 
the vic wpomt of our nationa curity 
to discuss n detail the re ult of our 


research into the problems of dissemina 


tion or to Name specific microorganisms 
which have been found to ha harac 
teristics Which might enable their intro 
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duction, with probable effectiveness, 
within limited areas. 

It can be .said, however, that the 
potentialities of biological warfare are 
considered great, but in its present stage 
of development it should not be con 
sidered ai,means of mass destruction 
comparable to atomic wartare. 

In the ‘language of biological war 
fare the pathogenic microdrganisms 
which might beeused are réferred to as 
“agents” or “BW agents.” Reference is 
frequently made to three types: “anti 
human agent®\ “antianimal agents,” 
and “anticrop agents.” 

Since this presentation concerns pub 
lic-health aspects, only the defense 
against antihuman BW agents will be 
considered, bearing in mind the fact 
that‘certain diseases of animals are trans 
missible to man and that a BW attack 
directed against man’s food supply, if it 
should prove extremely successful, 
could result in nutrition problems ot 


public-health interest. 


Answers Needed 


It is obvious from a civil- and mili 


tary-defense point of view that answers 
to the following series of questions are 
needed for intelligent planning: “What 
biological warfare agent or agents are 
apt to be used against us in the event 
of the employment of this type of war 


fare?” “Where and how are they apt 


to be disseminated?” And the “$64 
“What 


question” is, constitutes our 


defense?” 


Some of the answers can be given 


now, but other and more detailed an 


swers must await the 


results of further re 


search and development 
and intelligence on this 


as yet virtually untried 


form ot wartare, 


First let us consider, 


m a general way, what anuhuman 


biological warfare might be 


agents 


used against us. It is impossible to 


state that any specific pathogen will 


be the chosen agent, but it may be 


said that many species, types, or strains 
would be suitable. Certain organisms 
have been notorious producers of acci 
infections laboratory 


dental among 


werkers throughout the world. It 


would be logical to conclude that these 
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agents would rank high among likely 
candidates. They fall into the several 
categories: bacteria, viruses, rickettsia, 


and even certain tung). 


Laboratory Infections 


noteworthy that many of the 


It. is 
daboratory infections caused by these 


resulted from their 


have 


entry into the body by portals which 


organisms 


are not usual in nature. For example, 


certain viral and rickettsial diseases, 


ordinarily asso 


which in nature are 
ciated with insect vectors, may be con 
tracted in the laboratory as airborne 


infections when the pathogen is re 


leased in the form of an aerosol from 


a centrifuge or blender. If this can 
occur by accident in a laboratory, there 
is considerable likelihood that it can be 
produced by design in biological war 
tare 
The 


troduce diseases which are 


attempt could be made to in 
already ot 
usual, or endemic, occurrence in the 
area under attack. Such an outbreak 
might not be readily recognized as a 
BW incident, while in the converse sit 
uation an unusual or exotic disease 
might be immediately suspect. 

The mere occurrence of unusual dis 


labeled BW, how 


is much other evi 


ease should not be 


ever, unless there 


dence to substantiate such a claim. 
Nevertheless, epidemiologists should be 
alert to the possibility of BW implica 
tions in certain outbreaks 

Two or more agents might be used 
simultaneously, thus complicating the 
problems of clinical and laboratory 
diagnosis and therapy. 

Pathogenic microorganisms vary in 
their ability to spread from person to 
Many of the potential BW 


whic h, in 


person. 


agents nature, may affect 


man, are seldom passed from man to 


man directly, but instead reach him 


through his contacts with lower ani 
mals or by 


insect vectors, 


Few Secondary Cases 


If such agents were used in actual 


attack it is probable that only individ 
uals who receive an intective dose dur 
ing or as a direct result of the attack 
would be involved in the resultant out 
break of disease 


In other words, there would be few 





if any secondary cases. Under 


circumstances civil-defense _ prol 
would be somewhat minimized in t 
of the necessity for isolation and g 
antine. 
Conversely there are potential ay 
which, in nature, have the characteri 
of spreading from 
(nun 


son to person 


ous respiratory disea 


might be cited as 


amples). In some 


stances this spread n 


be quite direct a 


rapid and may result in natura 


occurring epidemics ot consider al 


magnitude. The capabilities for 
artificial 


production of an epider 


which will rapidly spread from the 
focus of introduction of such an ag: 
will never be completely known st 
of actual use in warfare. 
Epidemic Uncertain 
Many unknown factors are inv 
in this reverse of public health docts 
at all certain that suct 


and it is not 


spreading epidemic could be set up at 


will. Even if an agent capable of dire 


transmission from person to perso 


were used, public health and sanitatior 
measures could tend to limit the out 
break and minimize effects, especia 
if coupled with adequate therapy 
and chemother: 


sisting of antibiotic 


peutic medicants—in some instal 
administered prophylactically. 


How BW 


seminated? If biological warfare w 


would agents x 


initiated, it is entirely probable tha 
could be launched by one of two met 
ods. One method involves the open 


of missiles and munitions, perhay 


capable of transport by aircraft, whi 
would probably be designed to set 
airborne clouds of BW agents. 

Such use would be similar in ma 


respects to chemical warfare, exce| 


that the effects would be delayed lx 


cause of the incubation periods 0 


several diseases. Indeed, such muniti 


might be used in conjunction WwW 


other conventional blast weapons 


order to take advantage of disrupt 
sanitation and medical services. Tt 
aerosols of BW agents produced und 
such conditions would rapidly disper 
clouds which would 


into infective 


ORDNANCI 














Biological-warfare agents might be 


odorless, tasteless ind = mvisible im 
hence extremely difhcult to detect. An 
important detense S military intercep 
tion and prevention of the attack 

The second method involves the 
landestune introductions ol thes 
gents into air, food, or water supplies 


The saboteur who sets out to con 


taminate a water supply would not 
waste his biologx i mate i ry ais 
semimating it at the source of a pro 


tected supply, because filtration, chlorin 


ition, and the other usual sanitation 
procedures would deteat his purpose 


He would more profitably attack the 





distribution system at a point w 


' 
chlorine residuals are sufhciently low 


Foodstuffs Vulnerable 

Sabotage of food supplies could be 
successful only when directed at foods 
which are to be consumed without 
cooking (such as milk or salads), of 
cooked foods ready for serving. There 
tore cafeterias, bakeries dairies, 
kitchens, or possibly soft-drink dis 
" 


tribution plants, where food is prepared 


for mass consumption or consumption 
by specific individuals, are vulnerable 


to this form of attack The attack 
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these likely target areas and others 
such as key industrial, communica 
tion, and governmental centers 
What constitutes our detens 


Since antihuman biological wartare 


in certain respects is essentially preven 
tive medicine in reverse, it follows that 
those in public-health work must form 
the bulwark of defense against it, just 
rs the plant pathologists, vetermarians, 
ind others in the State and Federal 
Departments of Agriculture ust as 
sume re sponsibilities for le tense ayvainst 
the anticrop and antianimal BW pos 


sil ilatic 5 


Defense Principles 


Every competent epidemiologist, phy 


sician, bacteriologist, veterinarian, nurse, 


or sanitarian who is well intormed re 


, 
rarding the communicable diseases has 


ilready acquired, by training and cx 


perience, the important general infor 
mation necessary to the tormulation of 


iples For the 


many civil-detense prin 
purpose ol sumulating thought ind i 


tion by public-health workers who will 


x” concerned with civil deter a tew 


ch principles are presentes 








( ! ctense m the molog il-War 
tare held must be coordinated with 
letense against other tk s of wartare 
The over-all plans lor pitali ithon 
ind other facilities for handling casua 
ti should include pr mons tor ordi 

ivy ol unicable-disease tect ques 

l ovical- wartare wel produc 
t sual diseas teri ‘ the 

r went, althou i urs 
ivy be expected to ry < ewhat 
This variation might be a reflection o 
in oul ually high dosa infect 
ryal ns perhaps acquired lan ul 
sual portal of entry, or of the simu 
tanec nm irrence ! two ore 
! i 
3 Management ind contr < 
inicable diseases including isolation 
ind quarantine procedures, remain th 
umé whether the diseases occur in the 
natural course of event or ir mitre 
duced through the use-« biologi i 
Variare The measure lor prevention 
of secondary cases and the methods of 


treatment im current use could be ex 
pected to be applicable and thus to 
minimize the effects of any outbreak 


due to a BW agent 











The institution of early epidemiologi 
cal investigations and controls is de 
pendent upon rapid reporting of com 
municable-disease occurrence. In most 


localities there is opportunity for 
marked improvement in reporting sys 
tems which would be particularly valu 
able in the event of biological attack. 
The development of specialized types 
ol reporting, including those of 
absenteeism from industry and schools, 


might be very valuable. 
B 


Rapid Diagnosis 

4. Preparedness for rapid diagnosis 
and therapy is important not only for 
those diseases of usual, or endemic, oc 
currence but also for those considered 
exotic or of unlikely occurrence except 
by artificial dissemination. Such pre 
paredness requires a strengthening ol 
communicable-disease diagnostic labora 
tories and the establishment of firm 
liaison with laboratories capable of pro 
cedures which may not be available 
locally, such as those for the diagnosis 
of viral and rickettsial diseases. 

s. Plans for availability of chemothe 
antibiotic substances 


The 


those substances for therapeutic use in 


rapeutic and 


should be made. availability of 
cases of communicable diseases is im 
perative. Their use for mass prophylaxis 
following a suspected biological-warfare 
attack might be feasible only under 
certain circumstances. A recovery and 
rapid identification of the particular 
agent used, coupled with the knowl 
edge that the agent is usually sus 
ceptible to one or another of these sub 
stances, would be important 
“Shotgun prescriptions” of such sub 
stances are not recommended, since 
they might accomplish idittle and would 
deplete vital supplies. Their use under 
such circumstances should 


parallel 


their use in naturally out 


breaks. 


occurring 


Time Required 

Biological detection methods and de 
terminative bacteriology _ procedures, 
even for tentative etiological diagnosis, 
otten require time in excess of the in 
cubation period of disease. In most 


envisaged instances, carefully con 
sidered determination to utilize mass 


prophylaxis methods would have to 
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await the clinical diagnosis of at least 
the first cases of disease. 
6. Immunization might be presumed 


to afford a measure of specific protec 


tion against potential BW agents. How 


ever, effective vaccines do not exist tor 
many of these agents, although some 
vaccines are available and research con 
tinues to provide others. Information 
regarding the particular species, types, 
or strains which might be used by an 
enemy might enable the use of a few 
is considered 


specific vaccines, but it 


hit-or 


this time, to attempt 


futile, at 
miss guc $ses. 


7. Gas masks afford considerable pro 





“Since antihuman biological war- 
fare in certain respects is essen- 
tially preventive medicine in 
reverse, it follows that those in 
public-health work must form 
the bulwark of defense against it.” 





tection and would be of value if an 
adequate warning of probable biologi 
cal or chemical attack can be given. 


Masks for 


velopment along with those for military 


civilian use are under de 
personnel. It is anticipated that they 
will become available to those civilians 
who reside or work in or near the most 
likely 


biological warfare 


targets of overt chemical or 


Their issuance will 
probably be dependent upon numerous 
considerations, among which are their 


availability and the considered im 


minence of such attack. 


Sterilize Water 


8. Food and drinking water, if sus 


pected of contamination by biological 


warfare, may be sufficiently sterilized 


by adequate cooking or boiling. 

g. Public-health authorities must be 
prepared to cope with the panic which 
any unusual incidence of disease is apt 


to cause. Panic is often associated with 


the unknown. In this respect the educa 


tional media of the radio and press 


can be utilized profitably. 


- 
10. The speed of modern transpor 


tation, considered together with the 


incubation period of disease due to 


potential agents 


person spread, is 


apable of person-to 
aS important a factor 
Wwariare as in 


in biological naturally 


disseminated disease. 


Therefore even the hundreds of 
munities in this Nation which 1 
be considered unlikely targets for d 
BW attack must be prepared to 
with civil-defense problems associ 
with the possible indirect effects of 
tack elsewhere. 2 
invol 


11. Specialized training 


access to the more highly clas: 
biological-warfare information for a {¢ 
well-qualified epidemiologists and pu 
lic-health personnel in key State, tet 
torial, or local positions is desirable a 
contemplated. Such training for defens 
has already been instituted among ke 
personnel in several Federal agenci 
then 


selves available for assistance and advice 


These individuals would make 


in the event of suspected or actua 
hiological-warfare attack. 

12. The task of codrdinating and 
planning for a program of civil defense 
has been charged to the National Se 
Board, After 


representatives o! 


curity Resources several 
conferences between 
the Board, the Department of Defense 
Health Service, 


Industry, a 


the Public and the 


Bureau of Animal unan 


mous agreement was reached to down 
classifications ¢ 


certain aspects of biological-wartare d 


grade the security 


¢ 


fense in order to release needed i 


formation to appropriate State ai 


municipal public-health officials 


Courses Ready 

For such persons the Public Healt 
Service has been designated as the a 
to conduct courses 


propr late 


agency 
instruction in civil defense against a 
human biological wartare. Courses 
instruction have already been prepat 
ind suggested curricula have been pr 
National Security R 

Ir 


consideration. | 


sented to the 


sources Board for 


inticipated that arrangements Ww! 


completed in the near future and 


the information contained the 
courses for health-department person! 


will thereafter be disseminated to 


rious agencies and professiona 


iations having a direct interest 
this subject. 

( This article is based on information 
Philbrook to a 
\eeting of the American Public Health 


Mo.—Tut 


riven by Commander 


\ssociation in St. Louis, 


Eprrors. ) 
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uided missile (LU. S 


The Potentialities of a New Weapon 
Capt. Nels A. Parson, Jr. 


ILL military historians ever 
We the following about the 
United States? 

“Prior to the 
Florida the United States Army care 


enemy imvasion ol 
fully located its guided-missile units to 


cover the long vulnerable southern 
coastline. Ten battalions in all, armed 
with the new 200-mile-range rockets, 
were well dispersed and camouflaged 
and had ample stockpiles of missiles 
on hand. Missile-launching submarines 
and aircraft patrolled the seas in search 
of the invasion fleet. 


“When the 


mitted its task fleet and moved toward 


hostile command com 
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the coast, guided-missile fire from sub 


marines, aircraft, and the land-based 
battalions was initiated at once. Auto 
matic target-secking devices in the 
missiles steered the weapons into the 
enemy ships with a high percentage ot 
direct hits. 

“Despite serious losses within the 


surface fleet the invader established a 





Captain Parson has made spe- 
cial studies of the tactical use 
of guided missiles. He is now 
assigned to the artillery officer 
advanced course, Fort Sill, Okla. 











beachhead south of Jacksonville by the 
initial use of submarine troop carriers 
and airborne troops. To counter the 
devastating guided-missile fire, all avail 
able aircraft were dispatched to obliter 


ate the launchers. 


Landing Continued 

“The effort was only partially suc 
cessful but by constant air patrolling 
over all possible areas from which 
guided-missile fire might come, the in- 
vaders managed to discourage all but 
harassing fire at night. The landing 
forces continued their build-up in the 
beachhead for several days. 

“Then the United States forces un 
leashed a powerful counteroffensive on 
the beachhead supported by seven of 
the guided-missile battalions which had 
moved within range. On shore targets, 
twenty-five to fitty tons of high explo 
sive and incendiary warheads were de 
livered simultaneously in critical areas. 
Hostile ships attempting to resupply or 
evacuate the beachhead 


troops were 


driven off by aircratt- and submarine 
launched guided missiles, 

“With their new position untenable, 
the invasion force held out until nearly 
fifty per cent of their troops were 
casualties. At the time of the surrender 
some 60,000 troops on shore were lost 
as prisoners of war or casualties, and 
44 ships with nearly 10,000 men were 
lost at sea. The invasion fleet withdrew 
and the entire operation was canceled.” 

This hypothetical account of guided 


“Buck 


Rogers” tale but a realistic picture of 


missile employment is not a 


what could occur with guided missiles 


which exist today. 


What Can They Do? 


The meat of the matter to most of 
us is this: What can guided missiles 
do and how can we use them? 

A guided missile is a robot device 
that can be directed to a target by 
commands originating from outside the 
weapon of by instruments built into 
it. It is defined by type according to 
the location of the target and the 
launcher. For example, a guided missile 
launched from an aircraft and destined 
for a ground target is known as an 
air-to-surface missile. The three other 


types are surtace-to-surtace, surtace-to 
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air, and air-to-air missiles. Let us take 


a closer look at each of these three 
types. 

Air-to-Surface Missiles (ASM ).—The 
most outstanding limitation of the con 
ventional aircraft bomb is its lack of 
accuracy when dropped from a high 
altitude. Extreme accuracy with ordi 
nary bombs can be achieved only by 
close-in attack of the target. If the tar 
get has a well-organized antiaircrait 
repeated attacks will 


defense, prove 


costly—prohibitively so, 

The need exists, then, for a bomb 
that can be released a great distance 
from the target without sacrificing ac 


curacy. The ASM fills this need. 


Three Basic Types 


There three _ basic 


ASM’s. The first is the controlled bomb 


are types ol 
whose trajectory can be varied slightly 
for increased accuracy either by a built 
in target-seeking device or by radio re 
mote control from the launching air 
craft. It has an accuracy advantage but 
no greater range than conventional 
bombs. 


The ASM is the 


glide bomb. By the use of wings on the 


second type of 


bomb its range can be increased, re 
sulting in less exposure of the launch 
ing plane to enemy fire. 


The 


surface missiles is the powered version. 


third and ultimate in air-to 
The missile has its own propulsion 
system and can fly a considerable dis 
tance alter being launched. An out 
standing World War 
this type was the air-launched German 
V-1 


and fifty miles from London, the tar 


Il example ot 


missile. More than one hundred 
get area, German aircraft released the 
weapon which then carried its ton of 
high explosive to the target city under 
its own power. (Many of these missiles 
were also launched from ground posi 
tions.) The U. S. version of this missile, 
the Loon, is shown in the illustration 
on page 403 being launched from the 
ground at the United States Naval Air 
Missile Test Center, Point Mugu, Calif. 
The same missile can also be launched 
from a submarine. 


ASM’s 


ships, bridges, trains 


are most effective against 
and other targets 


back 


characteristic per 


easily distinguished from their 


grounds, This target 


404 


mits the use of automatic target-seeking 
devices. The missiles will probably be 
used most often in attacks involving a 
small number of planes against well- 
defined and well-detended targets. 
Surface-to-Surface Missiles (SSM). 


As the mobility and speed of wartare 


are increasing, the need for effective 


long-range artillery is likewise increas 
ing. The 
artillery 


history of 


shows con- 


tinuous effort to im 


prove range, accuracy, 
and lethality of the 
weapon. Today, range 
is the most important limitation. Con 
ventional mobile artillery, even with 
foreseeable improvements, has a maxi 


mum effective range of fifteen to 


twenty miles, 

Aircraft partially answer the prob- 
lem of long-range artillery. The range 
of aircraft is almost unlimited, and air 
attacks are highly destructive. But, as 
has been stated before, aircraft have 
limited bombing accuracy and are not 
always available. Weather, enemy air 


craft, or a well-defended target may 


prevent an effective attack when it ts 
needed most. 

Moreover, the chief mission of tactical 
aviation is to achieve and maintain air 


Attack of 


is secondary to the mission of suprem 


superiority. surface targets 
acy in the air. 
The 


surface targets when aircraft or artillery 


role of the SSM is to attack 


cannot be used or are less desirable due 


to their inherent drawbacks. It may 
also be used in conjunction with air 
cratt or artillery. 

There are SSM’s. 


The 


its own fuel and oxidizer, is not limited 


two categories ol 


first is the rocket, which carries 


to the atmosphere, is supersonic, and 


has a parabolic trajectory. An example 
of this type is the German V-2. 
The other type is a winged missile 


which carries its own fuel but uses 


atmospheric oxygen for burning the 





“Guided missiles will have a 
profound influence on air war- 
fare. The air-to-air missile is 
of more value to the interceptor 
fighter than to the bomber and 
will add greatly to the power 
of air defense.” 











such a 


The 


The atmospheric-jet missile is lim 


fuel. Loon is weap 
to flight in the atmosphere, is gener 
slower than the rocket, and is the 
fore more vulnerable to enemy count 
measures. 

The range spread of SSM’s is t 
mendous and may ultimately vary fr 
a few thousand yards to thousands « 
miles. But this weapon is not witho 
disadvantages. Of foremost concern 
accuracy. Target-seeking methods « 
guidance are often not applicable bx 
cause many surface targets have mn 
outstanding feature to enable the mi 
sile to distinguish the target from the 
background. 

A control system which guides th 
missile accurately in direction and dis 
tance from the launcher is necessary 


This, in turn, requires accurate loca 


tion of the target with respect to the 
launcher. The logistic effort necessary 
to support the mass employment of 
SSM’s is likewise a major problem. 


Some targets appropriate for SSM 


attack are: major supply points, in 


portant defiles (terrain defiles, ports 


beachheads, etc.), large troop con 


centrations, ships, industrial targets 


and major command centers. 


Surface to Air 
Surface-to-Air 


Missiles 


Conventional antiaircraft artillery 


(Ss 1M). 


alone 


can no longer establish a satisfactory 
air defense of a vital target. It cannot 
cope with the high-altitude, speed, and 


maneuverability of modern bombers. It 


can, of course, force bombers to # 


at such an altitude that their bombing 


will have excessive dispersion. T! 


ultimate antiaircraft weapon, the su! 


face-to-air missile, hurtles at the hig! 
flying bomber with not only great speed 


and range but maneuverability as we 


As the bomber attempts evasive act 


the constantly changing _ predict 


point of impact ts computed, and | 


missile alters its course correspond 


ingly to the inevitable destruction o 
the target. 


This 


tional antiaircraft artillery will become 


does not mean that conven 
outmoded. The very opposite will prob 
ably be true. Targets within effective 
gun range will probably always be best 


attacked by guns. For effective defense 
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The U.S.A.P.’s “Firebird” air-to-air missile 


antiaircraft guns, guided missiles, and 
interceptor aircraft must be codrdinated 
into a single air-detense system. 

Each of the three weapons has dis 
tinct limitations that one of the others 


Without ill 


holes will certainly exist 


overcomes, three, loop 


One can easily visualize the intricate 
early-warning and _ target-identihication 


systems that will be necessary in an 
integrated air defense with guided mis 
characterized by great 


1 almost 


siles It will be 


| ! 
detection range anc completely 


automatic operation 


Air to Air 


fir-to-Ain Missile (44M) As 
sonic velocity is approached and ex 
ceeded by both bombers and fighters 


combat with conventional guns 


and rockets becon 


aerial 
lmost imi bl 
es almost impossibic 


The high speed fighter flying at an 


’ ly 
altitude ot 4 teet or more not only 


extremely short time of inter 


has an 


ception with an enemy bomber but 


doubtless will have no opportunity to 
make 


Gone is_ the 


than one or two passes. 


more 


former overwhelming 


lvantage th speed and mane uverability 


Ml 
of the fighter over the bomber. Modern 


aircraft also are more rugged than their 


predecessors and can take a lot of 


punishment trom enemy ygunnire. 


The air-to-air missile nearly removes 


the human element. A radar picture 


shows the pilot the optumum time and 


direction to launch his missile. Once 


projec tile streaks 


launched, the robot 


forward at four or five times the speed 


of sound, automatically flying an inter 


ception course which will make un 


necessary more than one pass at that 


target. 
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In the light of present development 


it appears that if a major war occurs 
within the next ten years guided mis 
the following effects 


siles will have 


upon land, sea, and air wartare 


Land Warfare 
Land 


Ww ill be 


The 


greatly deepened 


Warfare combat zone 


Many targets 


j 


once considered strategic because o 


behind 


tactical 


their distance enemy lines ac 


tually will become Increased 


dispersion of troops and materiel will 


be necessary Massing ot troops will 


have to be done and secretly, 


followed by rapid dispersal. With SSM 


quickly 


support, greater continuity of ground 
ution, regardless of weather condi 
tions, will be possible 

Sea Warfare With = ship-launched 
SSM's the Navy will have new offen 
sive power There IS no potential target 
on the surface of the earth more than 
1,7 » nautical miles trom navigable 
waters, and a missile of that range will 
eventually come. Because of the destruc 


ASM’s 


the antiaircratt 


tiveness ot against surface shit 


ping, detense problem 


will be increasingly difficult. The nec« 


sity of controlling critical sea lanes wil 


place this problem on a par with the 


submarine menace. Extensive use o 


guided missiles mn nay | oper 10ns May 
result in yreater em 


phasis on offensive 


undersea cratt for all 


purposes 


fir | fare 


Guided 


missiles will have a 


protound influence on 


air warfare. The AAM is of more value 


to the interceptor fighter than to the 


bomber and will add greatly to the 


power of air defense. SAM’s in quan 
tity will eliminate or greatly curtail 
sustained mass air attacks, 

This development will result in more 


ASM’s 


eventually 


emphasis on long range and 


strategic SSM's. It SSM's 


have accuracy exceeding bomber ac 


curacy and are capable of carrying 


atomic warheads, their employment 


will become primary rather than 


secondary 


Human Pilot Needed 

In spite of this, aircraft will always 
be used for bombing, reconnaissance, 
No 


duplicate the ability of the human pilot 


and damage analysis missile can 
to recognize changing circumstances 
and act accordingly with good judg 
ment 

Ihe strength of guided missiles lies 
in their joint employment with other 
weapons. In an over-all sense they will 


temporarily contribute more to the 


detense than to the offense, though 


many years hence the Opposite may 
be truc 

The most outstanding limitation of 
guided missiles is the logistic effort that 
must be expended to employ them on 
1 large scale. But the ultimate weapons 
ind their future possibilities will justify 
the cost of development and production 
in the 


national guided-missile program 





The guided 


weapon which 


missile is a 
like the airplane 
explosive farther 
Unlike the 
plane it is independent of visi- 
bility 
for all-weather operation 
take-off field is a 


Its fire-control 


carries more 


than the gun air- 


conditions—it can be used 
night 
or day. Its 
few feet square 
channels can be integrated with 
artillery 


the already existing 


channels thus bringing the 


under direct command 


of the field 
than in codperative effort 


weapon 
commander rather 
with 


him as is the case with aircraft 


“The accuracy of a missile 
may be made independent of 
wind and other meteorological 


variations which do influence 
the ballistic trajectories of 


Mas. N.M 


November-December 


guns.” BeNGTSON 
in the 


1950 issue of ORDNANCE 























Navy's D-558 sk 


Aeroballistics Progress 


Navy Symposium Discloses Data Relating 


To Supersonic Missiles and Projectiles 


IGNIFICANT 
ballistics since World War II, with 


progress In acro 
emphasis on its effect in guided-missile, 
rocket, and projectile research, has been 
reported recently by the Navy's Bureau 
of Ordnance after a 


symposium spon 


sored by the Bureau at the Defense 


Research Laboratory, University of 
Texas, Austin, Tex. 


The 
ducted at the 


research con 


Test 


covered 


Naval 


papers 
Ordnance 


Inyokern, Naval 
Ordnance Laboratory, White Oak. Md.: 


and at 


Station, Calit.; the 


universities and industrial or 
ganizations engaged in missile research 
tor the Bureau under the technical di 
rection of the Applied Physics Labora 
tory of Johns Hopkins University, Sil 
ver Spring, Md., and the Massachusetts 
Institute of Technology, Boston. Mass 
The 


new, although the word has not yet 


science of aéroballistics is not 


appeared in dictionaries. It is actua 


a combination ot aérodynamics al 


ballistics, both of which treat t 
motion of objects through the air 
\érodynamicists, 


dealing primar 


with aircraft, until recently were cor 
cerned with velocities up to 300 mi 
have been co 


an hour. Ballisticians 


cerned with speeds of 600 miles a 
hour and above. With the advent « 
faster modern fighter planes, the widely 
separated areas of speed that isolate 
the aérodynamicist from the ballisticia 
have disappeared. This has resulted 
an exchange of ideas mutually hel; 
to both sciences, particularly in 

region where velocities exceed th 

ot sound and the problems 


indistinguishable. 


Advancement Noted 


\ study of the papers presented 


the symposium points out the exter 

which aéroballistics has progressed as 
compared with the ballistics of earl 
World War II. For example, Dr. P. P 
Wegener of the Naval 


Laboratory described wind-tunnel 


Ordnance 
tests 


in which the air flow attained a velocity 


than eight times the speed ol 


sound ind about 


yreater 
times the 


World 


thre 


projectile velocities obtained in 


War II. 
This tremendous speed was obtained 


at considerable pressure 


by causing air 


to flow through a rectangular nozzle, 


scarcely wider than the thickness o 


several sheets of paper, into an ex 
panding throat. 

Dr. Wegener found that the resulting 
such an 


expansion cooled the air to 


extent that the major components, 
oxygen and nitrogen, tended to liquety 
To overcome this, Dr. Wegener pr 
heated the air to goo degrees Fahrenheit 
steel) before the 


(above red heat for 


expansion, thus making sure that | 


would still be working with air and 


not droplets in the test section. 


Unknown Region 
The spectacular experiment under 
taken by Dr. Wegener explores an ut 
known region which holds promise ot 
producing essential design information 
for vastly superior weapons 
Dr. F. K. Hill of the Applied Physics 


Laboratory presented the results of his 
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hyperballistic research program which 
is being conducted in conjunction with 


Dr. Wegener's studies. This program 


S IN part an attempt to determine the 


feasibility of using a conical nozzle in 


a hyperballistic wind tunnel. This type 


ot nozzle offers very usetul ad 


some 


vantages from the standpoint of con 


struction, fixed-area ratios, short length, 


and small angle of flow. 


Thorough Survey Needed 


: 
It is also evident that in any tunnel 


operating at ten times the speed of 


sound the determination of a rccurate 


static pressure will be most difficult and 


that a thorough survey of the whole 
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expansion section will be required to 


evaluate any losses in Stagnation pres 


sure which may occur. 


> 
Papers covering investigations being 


conducted at various Bureau of Ord 


nance activities in connection with the 
resistance or drag encountered by fast 
flying bodies discussed the three aspects 


ot this problem; namely, compression 


ot the air, friction on the surface, and 
suction at the base end of the missile. 

Dr. L. L. Cronvich of the Applied 
Physics Laboratory compared theoret 


ical and experimental data relating to 


the first aspect—compression of the ai 
Frictional eflects were covered by R. I 
Wilson of the Defense Research Labora 


Dr. H. H 


tory, University of Texas 
Kurzweg, of the Naval Ordnance 
Laboratory, and N. E. Maxwell, of Con 


Vulte 
the 


Aircratt Corporation, 
the 


olidated 


discussed effects of suction at 


vase end of the missile obtained trom 


systematic tests in wind tunnels and 


Dr. M 


Institute of 


Finston of the Massachusetts 
Technology presented theo 

' “Mae neente th : 
retical calculations teading to re esti 


mation of this suction 


Invaluable Data 


This discussion of the components 
entering into the resistance experi 
enced by missiles in flight will fur 
nish invaluable data for the design 

ister-fiying und longer-range 
weapons 

Another problem discussed, both 
from the experi ental and theoretical 
points ot view pertain ad to the rise in 

perature which oO rs ¢ to 





sion of air. At even the rela 


vy k superson peeds achie ! 

t& ite tl increas 1 temperature may 

t to severa hundred degrees 

Fahrenheit near the urface of the 
Sile 


With the prospect of attaining much 


higher speeds, it will b 


know 


temper iture f 


' 
increasing!y 
umount by 


| 


in order to 


important to the 


which the 


‘ n missiles which will withstand 


the forces encountered under these 
stringent conditions, It is also important 
to develop measures for the protection 
of explosives from premature detona 
tion and to locate delicate instruments 
properly, thus preventing their damage 


due to overheating. 





Che experimental aspect of the aéro 
heating 


Dr. G 


dynam problem was pre 


Naval 


Ordnance Laboratory. His paper sum 


sented by R. Eber of the 


marized the important conclusions 


reached as a result of extensive wind 
tunnel tests at supersonic velocities up 


to 4.5 times the speed of sound, 


The Heating Problem 
Dr. H. Polachek R. P. Eddy 


also of the Naval Ordnance Laboratory 


and 


presented theoretical calculations on the 
heating problem at speeds that cannot 
be achieved with existing experimental 
techniques. These speeds are unattain 


able at present with conventional 
missiles but are considered possible in 
the future 

Dr. Polachek and Mr. Eddy pointed 
out that the complexity of the funda 
mental equations that had to be solved 
required the use of numerical methods 
The 


methods were so 


application of these numerica 


tedious that some ten 
years would have been required if only 


desk calculators had been availabk 


Calculator Used 


Fortunate ly, 


Aiken 
culator (Mark Il), a modern high-speed 


the Relay Cal 
computing machine in use at the Nav 
Dahlgren, \ i. Wa 


Proving Ground, 


' 
ivailable andthe computations wer 


performed in a matter of weeks 


The results of these studies indicate 
the magnitude of the temperature ris 
it th outer surface and the mann 
n which the temperature is distribut 
re the outer to the inner surtace tor 
iri i thi An ‘ For Aan pic, a 

$s traveling at fect a secon 
“ have its surtace temperature raise 
everal thousand degrees Fahrenheit 
i tew seconds 


Well Attended 


Approximately 2° 


top-flight 


tists [rom every part ol the Unite 
States, as well as representatives tro 
England, Australia, and Canada 
tended the symposium. In addition 
Army, Navy, and Air Ferce personn 
participating in the meetings, the 
Atomic Energy Commission and un 
versities and aircralt companies en 
gaged in military research sent 1 | 
resentatives. 








The Latest Jet Fighter Aircraf 


The North American YF-93A is a fast, high-altitude pene- The F-86D has the air intake duct for its jet engine 
tration fighter—a modified version of the F-86—powered under the nose and aiso is equipped with an afterburner 
with a J-48 turbojet equipped with afterburner for additional thrust. Its top speed is over 650 m.p.h. 


The versatile Republic F-8S4E can carry two 1,000-pound This Consolidated XF-92A is a subsonic-speed, delta- 
bombs or thirty-two 5-inch HVAR rockets plus its six wing research interceptor Elevons” on its 60-degree 
cal. 50 machine guns at approximately 600 miles an hour swept-back wing act both as elevators and aileron 


The wing and tail assembly of the North American F-86 Powered with an Allison J-33 jet engine of 5,200 pounds’ 
Sabre are swept back 35 degrees, indicating its high speed thrust, the Lockheed F-94 


7 has a noseful of electronic 
of 670 m.p.h. It can carry 6 machine guns and 16 rockets instruments which make it 


an effective night fighter 










of the United States Air 











The McDonnell XF-88 has wing and tail surfaces swept The Republic F-84F is a swept-wing version of the F-84 
back 35 degrees. It is a high-speed penetration fighter Thunderjet. Designed for high speeds and long range, it 
designed to operate deep within enemy territory. has extra internal fuel tanks and can carry 24 rockets 
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With pressurized and refrigerated cockpit, crew-ejection A thinner wing distinguishes the Lockheed F-94C night 
seats, radar, and 2 Allison J-35 jets, the Northrop F-89 fighter from the F-94. Also, it is powered by the Pratt & 
all-weather Scorpion is a fast, versatile fighter plane Whitney J-48 jet engine rated at 6,250 pounds’ thrust 










Designed as a high-speed, high-altitude penetration Powered by a General Electric J-47 jet engine, Curtiss- 
fighter, the Lockheed XF-90 has a maximum take-off gross Wright afterburner, and 4 rocket motors, the Republic 
weight of about 30,000 pounds and is powered by 2 J-34 jets. XF-91 interceptor has an extremely high rate of climb 








Can it be streamlined? 


“DEFENSE BUYING” 


Unavoidable Details Make Military Procurement Difficult 





$ 


by 
Maj. Gen. John K. Christmas 


$ 


Need for competitive 
bidding and other safe- 
guards unknown to in- 
dustrial purchasing will 
normally make a certain 
amount of “red tape” 
unavoidably necessary 


* 


DEFENSI 


as ordinary 


ATIONAI 


ment or, 


procure 
Americans 
say, “defense buying,” is of increasing 
This is be 


Army, Navy, and Air 


are spending more than they have been 


interest these days 


public 
cause the Force 
during the last five years; also because 
larger and larger seyments of industry 
are becoming involved in doing busi 
ness with the 


Government, It is there 


fore opportune to discuss this very 
important, although usually “taken-for 
granted,” subject. 

Generally speaking, buying by the 
Army is almost as different from the 
purchasing done by a private corpora 
tion as Sanskrit is from English. The 
natural reaction of the businessman is 
“Why don’t those Army fellows adopt 


American business methods?” 


The People’s Will 


There is an excellent reason for the 
difference. The American people for 
many years have repeatedly expressed 
their will through the Congress to the 
effect that they do not want Govern 
ment buying conducted the way pri 


vate buying is conducted. This con 


410 


' 
tinued collective expression of the will 


of the American people that is your 


will and mine and that of the man 


across the street 1s probably predicated 
| 


yeneral 1 


Gro 


on two ca 


First, the ernment purchasing 


man is not to be trusted as much as 


the private purcha ing agent. { This is 


mostly an unwarranted assumption, as 


the percentage of dishonest people in 


Government is probably substantially 


busine SS. 


| 


} 
could 


the sam as 
Phe 


be less, 


it is in 


Go 


private 


percentage in ernment 


not because of a necessarily 


higher moral standard but because the 


Government chap is easier to catch and 


to penalize.) 


The second and probably the more 


prominent reason 18 


that every business 


man, large or small, 


bad, or indif 


good, 
ferent, pays some taxes 
8 in Gov 


support of the 


ernment and feels that he is entitled to 


a share of the business put out by the 


Government. This is particularly true 


when business is “normal that is, 


when we are far enough from pros 
perity so that practically every business 
man is looking for additional business. 


It therefore amounts to this: Army 


buying is not only the operation of 


hiling the Army’s needs in the best in 


terest of the Army but partakes in 


peace and “normal” times of a social 


and economic endeavor to treat all the 
citizens equally. 


However, the situation is not with 


out hope. There have been great im 


provements in Government buying 


methods, First, in February 1948 the 


Congress passed the Armed Services 


Procurement Act, otherwise known as 





is chief of 
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Public Law 412, of the Eightieth ¢ 


gress. This is a very 


ine piece ol 
lation governing the buying of 
Army, Navy, Air Force, | 
National Ad 


\cronautics. 


Cruard ind 


mittee tor 


Bill Should Be Read 
This 


it wil ery W 


new 


who is do! lv or intends \ 


with the Government t 


should supplement his r 


with the Senate report on 


| wred by Senator Byrd (Set 


+1, Calendar 597, Eixghtieth Congr 


The report 1s, in eflect, a memorand 


explaining the reasons why the 


mittee which drafted this bi 


mended it to the Congress as 


and explains what the com: 


in recommending such 


note that we have here leg 


unih rT ar as buying by 


the armed services is concerned 


Ordinarily an act of Congress 
Armed Services Procurement A 


is a fairly briet piece of legislaty 


as the 


charging certain officers of the Exe 


Department with the executi 


The 


this act are 


tive 


thereof executors in the case 
certain designated ofhcia 
Army, Navy, Air Force, U. S 
National Advisory 


Aéronautics 


of the 
Coast Guard, and 


Committee tor 


Procurement Regulation 


In addition, most acts of Congre 


require for their execution a set ¢ 


implementing regulations, giving d 
& z é z 


tailed instructions as to how the a 
will be carried out. This regulation, 
the case of the Armed Services Procure 


Arme 


Services Procurement Regulation. Prior 


ment Act, is known as _ the 


to publication the sections of the regula 
tions were discussed with business an 
mechanism < 


} 


busi 


industry through the 


contact with the various major 
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ness organizations and trade associa 
tions. 

Not only does this law cover the 
buying by the Army, Navy, and Air 


Force, but even the detailed regulation 
governing the the law is 


the 


execution of 


same 1n each case We thu have 


| 1 
sull further unification in that the same 


regulation is used pur 


chasing officer as by an Army or an 


Air Force purchasing officer. 


The Human Element 


However, we still have the variable 


that people are not, and probably can 


not, be standardized so that all the way 


up the line, from the contracting officer 


at the the Cabinet 


grass-roots level to 


] 


ofhcer at the policy level, m varia 


nor 


tions are of necessity produced by dif 


ferent human inte rpretations ol polix Ics 
and instr ctions, 

Furthermore, each departmental 
“procurement secretary may, of course, 


policies within the 


the 


presc ribe 


law 


purview 


of the ind regulation, where 


liberty is allowed, so as to make the 


buying habits of one military depart 


ment differ in minor ways from those 


of another. Some reterence will be made 
to this later. 

The high light of both the law and 
the regulation governing buying by the 
National Detense 


the normal practice will 


Establishment is that 


be to pure hase 


by competitive bidding with the use of 


specications and sealed competitive 


bids The burden of proot is on the 
department when it wishes to buy 
otherwise; that is, by negotiation. Here, 


of course, yor difference 


between our buying and that of pri 


vate corporavions. 


Social Benefits 
Thirdly 
War Il a 


Government should distribute its busi 


developed in World 
the 


there 


thought that 


1 
school o 


ness in such a manner as to effect cer 


tain social or economic benetits to the 


Nation as a whole. For instance, the 


that “a 


procurement law directs fair 


share” of defense business shall be 


awarded to “small business” (less than 


500 employees ). 
During the minor recession in early 


1949 there’ was de veloped a “distressed 


area” program, the purpose of which 


the channeling ot Crovern 


is to assist 


ment procurement into reas. where 


high 


| 
there is a degree o unem ploy 
ment 


The 


corporation wishing to 


purchasing igent of a private 


buy, let us say, 


1 number of executive-type desks would 


briefly describe the desk and inquire 
of a number of firms which he con 
one 

siders reliable as to their prices and 
deliveries. He might also ask tor their 
literature and see their 

sales representatives 

As a result of all the 

lal! 

information Wallabdi« 

to him he would then 


“ hic h 


tion of desk price, 


decide combina 


and 





delivery would best meet his firm's sit 





uation and then place the order with 
that desk company 

The Government buyer does not 
have t treedom of action. In_ the 
first place the fact that the Govern 
ment desires to buy desks must be 


vdvertised in I 


order that all in 





terested parties will have 1 


to bid 
After 
it is frequently necessary to 


lying 


the bids have been re 


spend con 


siderable time in stuc them in 


order to determine which bidder ts in 


fact the lowest bidder considering all 
matters such as transportation costs 
Difficulties may then arise as to mis 
takes that are alleged te have been 


made by the bidder in submitting his 
quotation, and questions may arise as 


bids 


to whether or not certain were 
postmarked before the deadline estab 
lished in the invitation 

All these matters require time and 
offer opportunities tor meetings, ap 


peals, or even litigation and other de 





Army buying is not only 


the operation of filling 


the Army’s needs in the best interests of national 
defense but partakes in normal times of a social 
and economic endeavor to treat all citizens equally 
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lays which the layman generally reters 
to as “red tape 

Moreover, interested parties must be 
the 


what is wanted iv 


Chis 


the desk in great detail because among 


told « xactly 


specification must fully describe 


the hundreds of people who may, and 


desk 


two who will offer a 


probably will, bid on this there 


may be one or 
desk of an interior quality unless every 


This 


n Government 


last detail is carefully specified 


results, of course, 


specifications being very long and very 


detailed 


Free Competition 


Second] they must be written so 


broadly as to (a) obtain full and tree 


competition and (b) not exclude any 


particular make or process of making 


1 desk It can even happen that the 
low bidder on the desk tor the Army 
has never made a desk before ind 
insists on his right to go into the desk 
business, with the result that he may 


have dithculty in meeting the specifica 


trons 


Should the order for desks be of 


j 


magnitude und particularly if i be 


with a hrm of unknown reputation, it 


is important that the Government em 


ploy an inspector in the contractor § 


plant to sex that the Government gets 


ind not some 
Without 


details it is obvious 


exactly what is specihed 


thing different or interior 


yoing into further 


that in all these steps there lie poten 


tialities for arguments between the 


vendor and the Government, extra 


work, and potentialities for de 





lay Of course, these administrative 
operations add to the cost of the arti 
we buy. 
Exceptions 
Luckily for the national defense, 
Public Law 413, referred to above, con 
tains a number of so-called “c xcep 
trons representing conditions under 


buy by negotia 


Army 


most 


the 
do 


a selected 


which may 


tion, as private buyers, from 


group of qualified potential 


produce rs. These exce plions cover suc h 


situations as public exigency, the nature 


of which is obvious; the purchase of 


perishable foodstuffs, which is also 


obvious; and small local purchases ol 


less than $1,000, which covers most of 
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the small purchases made at Army 
posts by Quartermaster, Engineer, and 
Signal Corps officers, etc., in maintain 
ing the necessary housekeeping services 
at the posts where they are responsible. 

Since the only excuse for maintain 
ing an Army is to win our country’s 
wars, two of the most important ex 
ceptions are ones which 
allow the Army, if 
personally approved by 
the Under Secretary of 
the Army, to buy by 


negotiation from hrms 





which have specialized 


know how or 


previous experience or 


tooling 
These exceptions also make it pos 


sible to buy important weapons and 


other complex equipment from firms 


which have been allocated to the 


Army under the Department of De 


fense Industrial Mobilization Plan or 


otherwise in the interest of furthering 


our industrial-preparedness program. 


This privilege is exceedingly important 
if we are not to have complete chaos 


on the outbreak of a major war, be 


cause in war we must follow the In 


Mobilization Plan of the 


Board. 


dustrial 


Munitions 


Right to Negotiate 
However, in such critical conditions 


as now obtain, an_ intelligent and 


limited use of this right to negotiate is 
ot great importance in setting the pat 
tern for the procurement of such mayor 
tanks, finders, 


equipment as range 


guided missiles, radar 


complicated 
equipment, and similar noncommercial 
items requiring great technical and 
managerial ability and having a long 
lead time. 

There still remain two important 
exceptions to consider. One is that 
which, on the declaration of an emer 
gency by the President or the Con 
gress, allows the Department of the 
Army to negotiate all its business, or 
at least to negotiate to the extent 
desired. This condition now prevails. 

The other important exception is one 
having to do with the standardization 
of equipment. With respect to machine 
guns, tanks, and other equipment 
where the design and specifications are 


originated by, owned by, or controlled 
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by the Army, we are of course able to 
obtain the necessary standardization 
and interchangeability so that the 


machine guns in one division will be 
the same as those in another division. 
However, when we come to commer 
cial articles, we have a different sit 
uation, 

Prior to the passage of this act, and 
prior to the Second World War, the 
Army was in the unhappy condition 
of owning some 400 different makes 
trucks. This was due 


and models of 


to the fact that these trucks had been 
bought in small increments in annual 
competitive procurements against per 
formance specifications. The result, of 
Army 


course, was chaos for the with 


respect to training, maintenance, dis 





tribution of spare parts, and similar 
operations. 
“There developed in World 
War II a school of thought 
that the Government should 
distribute its business in such 
a manner as to effect certain 


socia! or economic benefits to 
the Nation as a whole.” 





Under one of the excepuions i1n 
Public Law 413 this situation need no 
longer exist if the “procurement secre 
tary” will make a finding that it is in 
National 


the Army be equipped with a certain 


the interest of Defense that 
type of truck in, say, the 10-ton class, 


in order that all the 1o0-ton trucks 
throughout the Army may be the same 
and have 


may interchangeability of 


parts. This is a great benefit to our 


combat units in the held. 

However the Army has applied this 
right to standardize equipment only to 
a very limited extent. It is not applied 
to ordinary commercial-type “house 


keeping trucks” which are used at 
posts, camps, and stations in the United 
States for hauling rations, coal, mail, 
and other supplies. It is not applied to 
domestic refrigerators, fork-lift trucks, 
or any other equipment of commercial 
origin, the use of which is restricted to 
the continental United States, because 
dealers and service are readily available 
and the troops are not dependent on 
the Army’s own supply system. 


I think all will agree that this is a 


wise policy in order to imsure not o1 


price but engineering competiti 
among the makers of the thousand: 
commercial products necessary to ma 
tain an Army. 

While 
refrigerators might be happy to ha 


make 


Army tor 


the manufacturer of electri 


his adopted as a standard by 


the use in its hospita 


camps, and posts, you can imagine the 
feeling of his competitors who were ex 
cluded from obtaining any of this bus 


ness. 


A Critical Period 


The present period in our procure 


ment is a most critical one becaus 
while we have men fighting and are 
under certain emergency conditions we 
are still largely at peace in so tar as 
procurement is concerned. There is n¢ 
mind that it is this sit 


led to 


doubt in my 


uation which has criticism of 


the Army by intelligent people with 


respect to a number of questions. 
We 


letting 


have been charged with not 


industry know what our re 


quirements are and, by implication at 
least, of not knowing what we do need 


Please be assured that we do know 


what we need and have it well fgured 


out far into the future. However, by 


and by the customs of our country 


made 


law 


not allowed to be 


our needs are 
public even in a general way until our 
budget has been sent by the President 
to the Congress. 
Laws Fair to All 
Further, there is a strict prohibition 


against making procurement informa 


tion available to one segment or one 
firm in industry before it is made 
available to all others. Here again are 
cases where you must agree that the 
laws and regulations 
are in the interest of 
strict fairness to all, 
although at the same 


time such rules do pre 
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vent the forward plan 


ning which is essential to a well-run 
business 
Because the American economy is, in 
general, prosperous at this time we are 
not now “besieged” by prospective con 


normal 


tractors as we are in more 
times. This situation, of course, varies 
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from industry to industry and from 


firm to firm. In certain areas of busi 
ness having to do with items which 
lists of firms 


are easy to make, our 


desiring invitations to bid are over 


loaded. There also appears to be a 
desire on the part of some firms to get 
that they may not 


lack of 
fills all or 


defense orders so 


be closed down tor materials 


Secondly, if a firm most 


of its capacity with defense orders it 
may lose its competitive position with 
the public and with its dealers. It is the 
object of the “DO” (or defense-order) 
rating, and of other orders issued by 


National 


under the National Production 


Authority 
Act of 


both in 


the Production 


1950, to correct this situation 


the interest of the armed forces and 


in fairness to all. 

This is perhaps a significant point 
at which to bring up something of in 
wish 


terest to those of you who may 


to, or are forced to, do business with 


the Army; that is, that the Army does 


its buying in a decentralized manner 
through a large number of field offices 
strategically located in the metropolitan 


These 


field ofhces should be your initial point 


centers of the United States 


of contact. 


Avoid Washington 


In at least ninety-nine out of a hun 


dred cases there is nothing to be gained 
Washington This 


Army buying is de 


scribed in greater detail in a pamphlet 


by coming to 


mechanism of 


the 


published by the Department o 
Army for the information of potential 
Army. A 

l nited 


vendors to the United States 


copy of “How To Sell to the 
may be obtained by writ 
Military 


31D-760, the 


States Army” 


ing to the Central Procure 


ment Information Office, 
Pentagon, Washington 
os, TA C. 

T here 1s another Sig 
nificant development 


which is not widely 





enough known and 


outgrowth of 


which is primarily an 
unification of the armed services, and 


that is the institution of single 


This 


large portion of the money 


service” procurement. covers a 
value of 
what we buy. For example, all auto 


motive equipment, including armored 
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fighting vehicles such as tanks, its 
bought by the Ordnance Corps of the 
Army, regardless of whether it is tor 


the Navy or the Air 


Army 


Force or tor the 
itselt 
Similarly, the 
Army 


minor exceptions required by the exi 


Quartermaster Corps 


of the procures, with a few 


gencies of the service, all the food used 
by the Army, Navy, and Air Force 
Likewise the Navy buys all solid fuels 


and the Air Force all photographic 


material. This subject also is fully de 


scribed in the pamphlet re erred to 


above and is worthy of study by peo 
ple doing or intending to do business 


Army. 


There is one point that I think 


with the 


| 
will 





‘Luckily for the national de- 
fense, Public Law 413 contains a 
number of so-called ‘exceptions 
representing conditions under 
which the Army may buy by 
negotiation, as do most private 
buyers, from a selected group of 
qualified potential producers 





be of general interest because so many 


ot my acquaintances mn business seem 


to have been misled with respect to the 
Army's 


volume of the procurement 


When you see in your local newspaper 


that the Congress has appropriated, for 


example, fourteen billion dollars for 


] 


national ! 


detense, and if, on reading 
you find that the Army has been given 
roughly one-third of that, do not 


all the 


jump 


to the conclusion that money 1s 


going into trucks, fighting tanks, refri 


gerators, compressors, and tires, be 


cause it isnt 


A major part of our funds goes into 


the pay roll, feeding and housing of 


our military personnel, and the pay roll 


of the very necessary Civil Service per 


sonnel who support the military per 


sonnel in offices, depots, arsenals, 


laboratories, and similar activities 


Procurement Funds Minor 


It is therefore obvious that only a 


minor part of our funds is used for 


procurement. For example, the Army's 
total procurement for all purposes (in 
cluding things which we bought for 


the Navy, the 


bought for 


Air Force, and things we 


foreign aid and for as 


sistance to the occupied countries ) 


totaled in the fiscal year 1950, which 


ended last June, 1.9 billion dollars 
The one misunderstanding which | 
would like to clear up is the supposedly 
large procurement now 
f 


going on because of 


the war in Korea and 
other aspects of the in 


ternational situation 





Do not be misled by 


discussions in the press or over the 


radio of fitty-, sixty-, or seventy-billion 


dollar budgets. You will find by ex 


amination of the Congressional Record 


that no such amounts have been ap 


propriated lor the armed forces 


You can, of course, make your own 
guess as to whether budgets of that 
size will be appropriated, but I can 
assure you that no Government con 


tracting ofhcer is in a position to make 


contracts out of these fictional hgures 


for the very good reason that it is a 
felony to expend money not yet appro 


priated by the Congress. 


Buying Rate Increased 


It is true that our rate of buying 
has increased since the outbreak of the 
war in Korea because of the taster rate 


of obligation of our regular fiscal year 


1951 appropriations and also because of 
a supplementary appropriation tor the 
tot ailing about 


Department of Defense 


10.5 billion dollars. Between July 1 and 


Nove mber 1 


obligated (not expended or paid out) 


1Q50, the army h ul le vally 


approxim ately 1.6 billion dollars 


This is hardly a rate of buying to 


upset our cconomy or cause ut least 


now, such shortages of material as we 


hear and read about. It does represent 


an increase in our rate of buying of 


about 400 per cent, and it proves the 


flexibility and readiness of the Army 


buying system to meet emergencies 
In closing this discussion of the very 
important and very extensive subject ot 


I ask 


business with the 


Army procurement you a favor 


If you have net done 


Army before, make it the duty of 


some one in your organization to be 


come familiar with the multitudinous 


regulations governing Army procure 
may not be 


Army 


is different from private buying 


ment in order that you 


misled—remember that buying 
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6,000 jobs a month 





Ordnance Maintenance in Korea 









The 27th Ordnance Company “Retrieves, Repairs, Returns” 


and 


UBFREEZING 


war-bred supply problems are but 


temperatures 


one facet of the 27th Ordnance Com 
pany’s bare-fisted brawl to keep front 
line troopers in Korea equipped with 
sensitive wrist 


material trom 


ranging 
watches to artillery guns and Patton 


tanks. 


Full Production Schedule 


Though only a single Army company 


in size, this outfit of the 1st Cavalry 


Division has been delegated the task of 
retrieving, rebuilding, or repairing all 


damaged divisional ordnance equip 


ment. And that overwhelming task has 


evolved into a full-dress production 


schedule involving more than 6,000 


separate repair jobs a month 


In September 1950 the company 


serviced and returned to 1st Cavalry 


fighting echelons 4,600 small arms, 20 


artillery guns of various sizes, 500 
conventional motor vehicles, and 40 
light and medium tanks. The pro 


verbial “Three R's” have been revised 


by the 27th Ordnance Company to 
mean: “Retrieve, Repair, and Return.” 

Routine among the 27th Ordnance’s 
multitude of labors is the recovery and 
repair of a tank damaged in fighting 
Or transit across treacherously narrow 
Korean roads. More often than not, the 
gears of recovery repair are set in 
motion by a telephone call from the 


front, pin-pointing the tank's location. 


Tank Recovery 


Swinging into action with 
tanklike tracked 


and a flat-bed trailer, the company’s 


a huge, 
crane-hitted, vehicle 


5-man recovery team embarks to the 
stricken tank's site. Well-oiled weapons 
are kept close at hand by the recovery 
craftsmen, a precaution against in 
truders in the enemy-infested territory 


in which the tank usually lies. A wary 
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Ist Lieut. Charles A. Rogers 


eye is kept on every inch of the tank 
during recovery, too, since the enemy 
has been known to booby-trap damaged 
American equipment cunningly. 

With their cumbersome, powerless 
trailer, the team 
27th Ord 


burden loaded on the 


of retrievers returns to the 


nance’s work area and begins the 
tedious servicing task. 

A work leader and two assistants, 
specialists in tank repair, take over 


from there and stay on the project until 


the armored monster is fully serviced 
and ready for return to combat, Otten, 
however, supply snarls make necessary 
parts unavailable, and time is lost on 
the job. But a section of 
toolists—craftsmen per 
sonified—conceive, de 
sign, an¢ hand-tool parts 


Working 


cooperative 


on the spot. 





under such 


conditions, an average 
crew completes work and 


tank 


tank-repair 


returns the to the ready line in 


eight hours 


Symbolic American ingenuity hasn't 
overlooked the 27th Ordnance. Most 
painstaking and consistently tedious 


task 


the pioneering days of the Korean war 


with which it was confronted in 
was the decosmolining of thousands of 
rifles weatherproofed with tenaciously 
gooey grease. 

Working by the hand method with 
brush and gasoline, it took an ex 
perienced Ordnanceman two hours to 
tree the weapon from its cohesive pro 
tection. But then 27th Ordnance’s Sgt 
John Waites of Columbus, Ga., devised 
a better method, considered to be an 


outstanding held expedient. 





Lieutenant Rogers is attached to 
Headquarters, Ist Cavalry Divi- 
sion, somewhere in Korea. 








Said Sergeant Waites: “We cut a 
gallon stee! barrel in half, filled it wi 
a mixture of oil and water and heat 
it until it nearly boiled. Then we to 


the cosmolined weapons and dipp 


them in the mixture for two minut 
When we pulled them out, all 
cosmoline had melted away, and 

that was left on the rifles was a light 
coat of oil—just the way we wanted 
them.” Today, a 27th Ordnancema 


sorely needed rifle 


can mass-ciean hive 


in two minutes. 


Handmade Tools 


Field expedients, however, haven't 
been confined in the 27th Ordnance 
Company to weapons-cleaning alon¢ 


mammoth demands « 


Meeting the 


operations under combat conditions 
nearly all tools and equipment used 1 


tank work 


the company. The greatest amount « 


have been handmade 
hand-tooled work has been on specia 
wrenches and motor slings for vario 


tank 


the 1st Cavalry 


makes of engines not in use 


Division betore or dur 
ing the early stages of the war 

A bitterly cold Korea, with mercurs 
readings deeper than a dry well, ha 
given rise to other problems. All majo 


be done out in the 


repair tasks must 
open, and the mechanics find it im 
possible to do intricate work whil 


wearing gloves. As one mec hanic put it 
“When 
like picking up an icicle 


look to be 


a tool, it’s yust 
You have t 


holding 


you reach for 


sure what you re 


“Doing Our Best” 


have been these men o 


Charles]. 


Company, said 


It must 
Bliss, 27th 
“Korea 1s 
whe 


lj 


conal 


whom Capt 
Ordnance 
loaded with anonymous soldiers 
adverse 


We're 


small outfit, but we're doing our best. 


are struggling under 


tions to win this war. only a 
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Substituting Speed for Men 





Faster Supply Will Decrease the Need for Service Troops 


OU can usually start a bang-uy 


argument 
by merely mentioning the fact that we 
have too 


many service troo] in the 


Army. You can start a better argument 
by stating that we need even more 
Most tacticians are convinced that we 


] 


have too many, most logisticians that 


we have too few. By looking at our 


past performance and at the shape of 
things to come—and depending upon 
which side you want to take—you can 


convince yourself that either, or both, 


views are correct. 


40,000 Troops per Division 
In the last war we maintained about 
40,000 troops for each combat division 


in the oversea theaters of operation. 


The average combat division contained 


17,000 troops. Thus we see that only 
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between mulitary men 


Lieut. Col. Page H. Slaughter 


j r} 


orty-two per cent of our troops in c 


| 


theater w combat di 


ere m ISlONS, ane 
ot this number about ten per cent could 
he classed is service support troops 


Considering the necessary combat suj 


port troops behind each division in 


corps and army rear areas, we come 


1 


up with the conclusion that at least 


forty-three per cent of our troops in 
the theater 


were service troops 


is hard to convince a combat s 





Colonel Slaughter is an _ in- 
structor at the Command and 
General Staff College, Fort 
Leavenworth, Kans. The views 
here expressed are those of 
the author and not necessarily 
those of the Department of the 
Army, the National War Col- 
lege, or the Command and 
General Staff College 











logisticians are ethcient 


require tour noncombat men 


in the rear t support six combat men 


look 


ing to the future the logistician sees as 


im the fight On the other hand 
a nightmare picture the snowballing re 


quirements for more and more service 


troops 


Equipment More Complicated 


We are developing more—and more 


complicated—equipment. We teel that 
we need this additional equipment to 


ofiset our disadvantage in numbers of 


combat troops compared with our most 


obvious potential enemy. If we have 
more equipment, and that more com 
plicated, it appears that we will need 
more men to move, store, distribute, 


| 


service, and maintain it. We will need 


more supplies to support thes vddi 
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tional men, more transportation to 
move these additional supplies, and 
more men to operate the additional 


transportation. 
If we disperse our matériel to protect 


it from atomic destruction, we need 


larger stocks in the theater—and again 


more men to nandle these larger 


stocks, It will take more service troops 


to “service” these additional service 


troops—ad infinitum 


Where Will It End? 
combat power of our 


by 


To increase the 


limited number of combat troops 


adding equipment, we must produce 


increasing numbers of service troops, 
in turn further reducing the number 
To what 


to 


of troops available for combat. 


ratio will our four “servers” every 


six “hghters” grow if we keep on in 


creasing the tonnages of supplies and 
equipment we must handle? 

We need more equipment, which re 
quires more service troops, and we need 
more fighting troops at the same time 
The manpower potential for the Army 
is limited. In 


Something Aas to give. 


stead trying change the problem 


we have to face it and bend our efforts 
toward an optimum solution. It seems 


to me that the tactician and the logis 


tician can get their heads together and 
do just that. 

The tactician is principally interested 
in securing and properly using sufficient 
combat manpower, supplies, and equip 


A gre ed 
the 


ment to destroy the enemy. 


that we will furnish him best 


supplies and equipment we can pro 


duce, he still needs a lot of men with 
rifles. What can he do to free some 
of those communications-zone carton 
counters to carry rifles for him? He 
can make two principal efforts that 
will bring results. 


Reduce Equipment 
The 


items of equipment (and consequently 


first is to reduce the number of 


the tonnage) he requires to fight his 
Do we 
ot 


battles. actually need our vast 


variety similar items of clothing, 
and armament to 


Do 


with over 


equipment, vehic le Ss, 


accomplish our combat mission? 


we have have a ration 


two hundred items in it? It seems only 


logical that the situation can be studied 
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Diagram showing flow of supplies from 


realistically and that we can make 


reasonable reductions in the number of 


items we need without sacrificing 


morale, combat efficiency, or our 


ability to slug the enemy to a halt. 
Standardization and reduction of the 
number of items immediately reduces 


the original tonnage required as well 


as the replacement and repair items and 


the spare parts needed, together with 
the number of men necessary han 
dle them. 


The Tactician Can Help 


The tactician, too, can become more 
efhcient in the use of the items supplied 
him. We need a greater realization of 


communications zone to combat zone 


must handle to give the tactician the 


amount of equipment he has the right 
to expect. 

The 
make 


ice now required for his combat troops 


second effort the tactician can 


is to reduce the amount of serv 


Admitted that we like to fight a gentle 


manly, comfortable war, could we not 
still do without some of the creatur 
comforts we carry along with us 
Can't we live off the land, in some 
part at least? Must we really have 
mobile bakery companies to provid 
fresh bread at the rate of a halt pound 
per man per day? 

Can we get along without mobil 


clothing-exchange and bath companies, 


mobile sales companies, special service 











responsibility for property in the com 
bat zone. Greater emphasis and train companies, unit bands? True, some of 
ing on care and maintenance supply these services may be desirable, or even 
economy—will obviously reduce the necessary, but can’t we improvise of 
number of items and the tonnage we use facilities already in the theater 
BASE DEPOT 73 MILES INTERMEDIATE DEPOT 
op he, ————> » —— al -e, 5 TONS DELIVERED 
~~ — 
EE 5 Tons DELIVERED 





END HOURS @ye——  - * 


16 TONS---TOTAL 

















TOTAL LOADING 6 HOURS TOTAL DRIVING 12 HOURS TOTAL UNLOADING--6 HOURS 
3} HOURS LOADING 3 HOURS DRIVING 3 HOURS UNLOADING 
EACH TRIP EACH TRIP £ACH TRIP 
1 HOUR LOADING 3 HOURS ORIVING ’ 1 HOUR UNLOADING } 
} EACH TRIP ’ EACH TRIP ’ EACH TRIP 
BASE DEPOT INTERMEDIATE DEPOT | 
t alte — > —__ ataldl as - &: TONS DELIVERED | 
os | 


—— 
———- 3 TONS DELIVERED 
.——_—~a 


@ 5 TONS DELIVERED 





ENO uM HOURS a<+———— 68 


TOTAL LOADING—} HOURS 


TOTAL ORIVING— 18 HOURS 


| 
1S TONS—TOTAL 
TOTAL UNLOADING--} HOURS | 


BY DECREASING THE TIME TAKEN IN LOADING AND UNLOADING EACH LOAD BY 66 2/3 PERCENT | 
IN THIS EXAMPLE. WE HAVE BEEN ABLE TO INCREASE THE DRIVING TIME BY SO PERCENT 4ND | 


THE TONNAGE DELIVERED BY 50 PERCENT 





Theoretical truck turnaround in twenty-four hours, 





showing increased tonnage. 
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In summary, let’s say that the tacti 
cian will be contributing his part if 
he reduces his requirements and takes 
better care of what he has. 

With the help of the tactician, the 
logistician can greatly reduce the 
amount of supplies and equipment he 
is forced to handle, but this admittedly 
will be a small percentage of the re 
duction that must be achieved. To do 
his part, then, it appears that the logis 
tician must further drastically reduce 
the tonnages he handles to meet the 
tactician’s minimum requirements. 

The logistician’s sole excuse for being 
is to support the combat zone, and one 
of the effective means of support he 
additional men 


make 


determine 


can render is to make 
available for fighting. To this 


contribution he must ways 
and means of reducing his manpower 
requirements by restudying what he ts 
handling, why he is handling it, and 
how he can handle it with fewer men 


Let's look back for 


to the tonnages we handled and con 


a tew moments 


sumed in Europe in the Second World 
War. From D-Day to VI 


charged on the Continent an 


Day we dis 
average 
of 74.1 pounds per man per day. A 
total of 16,177,872 long tons were dis 
charged (and rehandled) on the Con 
tinent in this 11-month period. Actual 
consumption figures tor this entire 
time are almost impossible to find and, 
varied action at 


due to the 


different 


types of 


times, probably would not 


accurately reflect our actual needs 
However, the 2-month period from 
February 24 to April 25, 1945, included 
the crossing of the Roer River, the 
build-up for and crossing of the Rhine, 
and the subsequent advance to the Elbe. 
Consumption figures for this period are 
available and should reflect our needs 


at the time of our most extensive 


movement and effort. The average con 


sumption for the troops of the five 
held armies comprising the Twelfth 
and Sixth Army Groups was 306.1 


pounds per man per day. 


Shipped More Than Used 
The 


cepted as proving without question that 


above statistics cannot be ac 


we discharged and rehandled almost 
twice the tonnage we actually required. 


However during the month of May 


March-April, 1951 


1945 we still discharged at continental 
ports 154,000 long tons more than we 
were able to move from the ports, and 
moved into depots 207,595 long tons 
of rations and ammunition more than 
we issued from depots 

In June 1945, after the fighting was 
over, we were still moving 160,000 long 


tons a day to mect troop requirements 





of 20,000 long tons a day, and there 

were 1,250,000 long tons of ammuni 

tion on the Continent and 1,000,001 
“Our primary concern is de- 
livering supplies to the con- 
sumer when he needs them 


Where these supplies are stored 
is unimportant if we make de- 
liveries on time. By speeding 
up our transportation we can 
keep a larger bulk of our sup- 
plies at greater distances from 
the combat zone and still deliver 
them when needed in the same 
length of time we now require.’ 





] 


long tons of miscellaneous supplies still 
in Great Britain 

Without drawing any definite mathe 
from the above 


, ' 
matica conclusions 


hgures, we can still readily admit that 
logisticians in World War II in 
stocked 


and serviced vast quantities ot sup} lies 


the 


Europe hauled, distributed, 


and equipment that were not actually 
needed 
Why did 


war move tonnages so much in excess 


or used, 


our logisticians in the last 


of our actual combat demands? In 
numerable reasons can be advanced 
One answer is that our planning 
hgures tor requirements were not too 
accurate Another is that we included 
too great a satety factor in the event 
our transportation system was dis 


rupted or broke down, 


We, operated on the principle o 
plenty of everything for everybody 


plus a good padding in case things 


went wrong. Our supply system oper 
ited on the principle of the shotgun 
rifle. It 


rather than the you shoot 


enough pellets you are bound to hit 


every one, but with better aim we 
could have hit every target with fewer 
bullets 

Another big reason is that the bulk 
of our supplies were not where they 


were being used. That is to say they 





were too long in transit, too long in 
storage, too long in distribution. In 
essence we hill our pipeline with sup 
plies at one end, and they flow out the 
other end to the user. But we had too 
slow a flow in the pipeline. The slower 


the flow the more supplies required 


to keep the pipeline full, the more men 
we need to man the pipeline, and the 


more supplies we have left over when 


we stop tapping off at the far end. 
These are only a few of the many rea 
sons why we were forced to handle 


so much more than we. actually used, 


What Can We Do? 
Returning to our basic problem of 
reducing the number of service troops 


required to render adequate logistical 


support to our combat forces in the 
theater—what can we do about it 

There ir many things that can he 
done. We can increase our logistical 


productivity by being more efficient ir 


all our operations 
, 
Better training and leadership in our 


help 


logistica troop units will Better 


planning will help. Accepting a cal 
culated risk and drastically reducing 
our safety factor of padding will help 
And, finally, I feel that substituting 


speed for men will help. 

The most obvious place in which we 
can effect a speed-up of our logistical 
the from the 


support is in pipeline 


zone of to the combat 


Wi 


three 


interior units 


can accomplish this speed-up by 


principal efforts. First, by sim 


plitying and speeding up our com 


munications and requisitioning pro 
cedures; secondly, by restudying and 
simplitying our distribution system 


and, thirdly, by speeding up our trans 


portation 


Expert Study Needed 

Fach one of these efforts will require 
a great deal of study by experts, and 
accomplishing an acceptable goal will 
be difficult. Consideration of some of 


the steps we might take is of value 


and may stimulate some further think 


ing that will bring tangible results 


‘Administrative difficulties” account 


for the fact that an oversea theater 
cannot requisition on the zone of 
interior on an essentially retail rather 


than wholesale basis. Generally speak 
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ing, we requisition once a month for 
thirty days’ worth of what we think 
we are going to need—enough to last 
us until we send in our next requisi 
tion. Our “order and shipping time” 
trom forwarding ot requisition to 
receipt of supplies is such that we have 
to requisition for delivery go to 120 


days in the future. 


Surplus for Safety 

Then, of course, we have to have a 
safety pad of supplies in the event some 
thing happens to that shipment enrout 
We must have enough to take care of 
our combat customer until the ship 
ment can be replaced. The size of the 
pad is determined, in large part, by 
the length of time it takes to get the 
replacement to the user a minimum 
of sixty days of supply being con 
sidered quite normal. If we could make 
our theater requisitions every ten days 
instead of every thirty we could more 
closely estimate our actual require 
ments, there would be less supplies in 
each shipment, the safety pad could be 
reduced, and we would need fewer 
service troops. 

At present we allow fifty-five days 
from receipt of requisitions in the zone 
of interior to arrival of the supplies at 
zone of interior port for oversea ship 
ment. Sears Roebuck & Company daily 
receives 250,000 individual mail orders, 
averaging 3'4 items per order, and has 
every one of them assembled, checked 
accounted for, and shipped within 24 
hours of receipt of the order. If we were 
only one-tenth as fast with our paper 
work as Sears we would have our sup 
plies moving to ports in ten days in 
stead of about forty. 

Bulk handling of supplies consumed 
at a fairly even rate is obviously more 
economical than any special order sys 
tem, and we should make provisions 
for an automatic flow of such items in 
the minimum quantity needed, with 
requirements above the minimum s« 
cured by rapid handling of requisitions. 
In brief, we can produce a considerablk 
speed-up in our supply system by im 
proving our business methods, 

We have considered how to get sup 
plies started faster. Our next problem 
is how to get them to destination faster. 


Faster transportation alone is not the 
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answer. The biggest saving can be 
made in reducing the time that the 
supplies are not moving at all. 

Disregarding any handling from 
manufacturer to zone-of-interior depot, 
we moved supplies in World War Il 
from depot to port, transferred to ship, 
moved to overseas port, transferred to 
land transport, moved to base depot, 
transferred (sometimes moved to inter 
mediate depot, transferred), moved to 
advance depot, transferred, moved to 
army depot, transferred, moved to army 
supply point, transferred, and finally 
moved to unit distribution point and 
the troops 

What we need is a distribution sys 
tem that requires less handling en 
route. We need not only to reduce the 
number of tons we handle but the num 
ber of times each ton is handled. Air 
transport is one obvious answer, for it 
eliminates many of the transfers in 
volved in other means 
Agreed 


that we must transfer 


of shipping 


from land to water to 


land transport tor our 





= routine bulk supplies, 
cannot we devise a system which de 
livers these supplies more directly trom 
oversea port to consumer? 

With such a system we could do the 
bulk of our warehousing and paper 
work in the fone of imteror, where 
p rsonnel living at home are available, 
ind correspondingly reduce our service 
troop requirements overseas. Reducing 
the time our supplies are being stored 
ind warehoused reduces the tonnage re 
quired to keep the pipeline full and 
will further reduce our service-troop 
requirements 

To attempt to set up a system of 


supply from the zone « interior with 


an absolute minimum of handling in 
the theater we must have fast, reliable, 
routine transportation and an even 
faster, more reliable system of emer 
gency transportation. If the logistician 
could convince himself, as well as the 
tactician, that he could expect on-time 
deliveries of supplies where needed, he 
would not be interested in the extra 
supplies and extra handlings presently 
required to insure uninterrupted flow 
to users. 


Speeding up our transportation pro 














duces economies in more ways ti 








one. First of all we need fewer tra 






ortation units—ships, trucks, plar 
I I I 





railway cars—if they move fast 





Generally speaking, if these units ni 






twice as fast we need half as m 





units to move essentially the same 





nage. Secondly, if the units move tv 






as fast, we will need only half as 1 





supplies in transit at any one tim 






keep the pipeline full. 





Doubling the speed of transport 






units while actually moving is 






sible. But there is also the probk 
I 





the amount of time the units ar 





moving at all. Transportation is a cé 
£ I 


modity that cannot be stored for 







rainy day. What is not used 





diately is lost forever. A truck compa 






idle for a day means 30,000 ton-m 





worth of transportation wasted 






We can contribute most to a spec 





up of transportation by reducing t 





minimum the length of time our tra 






portation units stand idle. When 





























can load and unload faster, our 








make more trips in the same let 





of time. Even doubling the number 


trips, in many cases, 1s a possib 
} 





not beyond reason. 


Prompt Delivery Important 





, 
Our primary concern is deliver 


supplies to the consumer when 


needs them. Where these supplic 
stored is unimportant if we mak 
liverigs on time. By speeding uy 
transportation we can keep i lar 
bulk 


tances from the combat zone an 


our supplies at greater 
| 
deliver them when and where nee 
in the same length of time we n¢ 
require 

We are faced with the problen 
in increased demand for service-tro 
support for combat forces in overs 
theaters at the same time that we ha 
1 pressing demand tor increased ce 
bat manpower. We must continue t 
render our fullest support, but we mi 
find ways and means to render it wit! 
an absolute minimum of service trooy 

One of the ways we can reduce ot 
service-troop requirements is by sul 
Stituting speed for men. Any one devi 
ing means to effect this substituti 
will be contributing substantially to the 


success of any future military campaign 
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The first successful pulsejet helicopter shown above is 
powered only by the two tiny jet engines seen on the tips 
of the rotor blades. It is claimed that the pulsejet helicopter 
will lift twice the payload of conventional helicopters 
of comparable size by eliminating the heavy piston engine 
The valve block of the pulsejet is the only moving engine 





The two pulsejet engines required to power this 
helicopter are so light that they can be held by 
one man as compared with the heavy piston engine. 


March-April, 19-1 








The Pulsejet Helicopter 





component, and the fuel system has only five accessories 

fuel pump, throttle, shut-off valve, flow gauge, and rotary 
transfer seal. It is said that maintenance and over- 
haul costs should be less than a fourth of similar costs 
on conventional helicopters The pulsejet uses low- 
grade kerosene or jet fuel which greatly reduces fire risks 





The pulsejet helicopter's five fuel-system accessories 
are shown at the top, above, while, below, the easily 
replaceable valve block is shown being installed 








Month by Month: High Lights 





of the National Defense 











State of the Union 


In his State of the Union message to 
Congress in January, President Truman 
called for a potential production of 
50,000 planes and 35,000 tanks a year 
Aircraft’ production in January was 
250 planes, Peak monthly production 
in World War II was 9,113 planes 

\ World War ll B 17 cost $275,000; 
a modern B 36 costs $3,500,000 Air 
craft today are twice as large as and far 
more complicated than World War Il 
times as many 


aircraft and take four 


hours to build. 


The President stressed the fact that 
build-up we are 


in the defe nse 


going to produce all the weapons 


and equipment that 3,500,000 


armed services men and women 


will require 


“Furthermore,” he said, “we will 


make 


weapons for our own reserve supplies. 


weapons for our allies, and 


On top of this we will build the capac 


ity to turn out on short notice arms 


and supplies that may be needed for a 
full-scale war.” 

The American Ordnance Association 
will use its entire organization to help 
production, maintenance, and man 


The 


nonpolitical, 


power. Association is a noncom 


and nonprofit 


mercial, 
society dedicated to national prepared 


ness as the best guaranty of peace 


All Is Not Lost 


Are we really as badly off as some 


calamity howlers pretend we are? Is 


the international and domestic situa 


tion as dark for America as some of 


the gloom spreaders in the Capital say 


it usr 


Tut, tut. Quite the contrary. In 
other NO! 


words, 


believe 


Highly 
that we should feed the Nervous Nel 


competent experts 


lies to the lions, that we should put 
gloom and hysteria in mothballs, that 


we should start talking about our 


1 
strength instead of our weaknesses. 


Here are a few tonic facts to give 
us stout hearts and steady nerves 


I. We are a 


people with a deep faith in the worth 


nation of 150,000,000 


and dignity of every human being, and 
passionately devoted to freedom and 


the civilized decencies of day-by-day 


living. The American tradition of jus 
tice and equality is still a mighty force 
throughout a great continent. 

2. Americans possess unrivaled know 


how in many fields—scientific, indus 


trial, military. Our citizens are alert 


and self-reliant. In the event of a major 


conflict they will constitute a united, 


formidable, and determined _ people 


with immense spiritual and material 


reserves and with a high degree of 


competence to siug it out with any 


slave state on earth 
3. The United States, as in every war 
in our history, can absolutely rely upon 
the superiority of our land-sea-air ord 


Any 


will be compensated for by the quality 


deficiency in manpower 


nance, 


ot our 
In other words, buck up! Americans 


hrepower. 


always stronger when trouble is 


get 

brewing 

General Burns Appointed 
The 


( reorge ( ; 


Secretary of Defense, Gen 
Marshall, has designated a 
Maj. 


Burns (Ret.), as As 


Defense for 


distinguished Ordnance officer, 


Gen. James H 
sistant to the Secretary of 


International Security Affairs and has 
appointed him the Department of De 
fense representative on the interdepart 
mental Committee on International Se 


Affairs. 


This Committee was established by 


curity 


a memorandum of the President last 


December. 


The memorandum stated, in part, 
that “the urgent organiza 
tional problem which we 
face involves the proper frame 
work in which the questions relat 
{tlantic Treaty 


most 


now’ 


ing to the North 





and military ass 


and econom« 
ance programs can properly be « 


ordinated.” 


Che memorandum designating Get 


eral Burns as Assistant to the Secretary 


of Defense for International Security 


Affairs 


functions previously assigned to Ger 


stated that the suboffices and 


eral Burns in his position as Assistant 


to the Secretary of Defense (Foreig: 
Military Affairs and Military Assist 
ance) are assigned to him in his new 


position. 


New R.O.T.C. Units 
New Army 


ing Corps units have been activated at 


Reserve Officers’ Train 


thirty-three colleges and universities it 


twenty-two States. 

Ordnance, Transportation, Military 
Police, Chemical, Signal, and Engineer 
units are among those which will be 
activated 

The new units will begin opera 
tion at the start of the 1951-1952 
school term. They will bring to a 
total of 235 the number of col 


legiate institutions at which there 
are R.O.T.C 


units 


Ordnance units will be activated at 


institutions: University 


State 


the following 


of Connecticut, Florida Univer 
sity, Dartmouth College, Hofstra Ce 
lege, University of Scranton, Vanderbilt 
University, Seattle University, Gonzaga 
University, and Marshall College 


Navy Ship Program 


A naval shipbuilding and conversion 
program, estimated to cost nearly three 
dollars, unanimously ap 


billion was 


proved by the House Committee on 
Armed Services. 

In addition to the authorization of 
a large aircraft carrier “not to exceed 
60,000 tons,” the program calls for 
1. Construction of 173 new ships, in 
cluding the big carrier, to cost not less 
than a billion dollars ($235,000,000 for 


the carrier); 
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2. Conversion of vessels at a cost 


291 
of not less than one billion. 

It was unofhcially estimated that the 
nearly 


" 
will cost 


\ third suppk 


completed program 


three billion dollars 


mentary appropriation bill, scheduled 
to be submitted by carly March, is 
planned to provide the money needed 


now for this program. 


Air Force Expansion 
\. McCone of 


the 


Under Secretary John 
Air 


dent’s goal of increasing military 


the Force believes that Presi 

ilf 
craft production fivefold within a year 
will probably be attained 


Mr 


tion would be reached about May 


McCone said that peak produc 


1952 
and would continue at a high level for 


the remainder of the year. This would 


all airplanes contemplated at 


present, and subseque nt ft roduction pre 


provide 


sumably would be cut back to a main 
tenance basis. 
The number of air roups wi 





& 


increased substantially beyond the 


¢ ghty four previousiy announced 


Procurement contracts have been 


awarded for ninety per cent of the new 


planes for which funds were provided 
in the regular and first supplemental 


appropriation acts for 1951 These 


orders amount to about $3.4 billion 


New planes will include modifications 


of existing types and also some new 


models which have been approved but 


are not yet in production 


In order to secure top production 


as quickly as possible, existing au 


craft plant capacity will be used to 


the maximum supple 


extent 


mented by available production 
facilities of other industri pa 
ticularly automobile factories and 


hi ? 
assemoiy plants 


In this way the time required for the 


construction of new plants and the 


recruitment of labor will be either re 


duced or eliminated. 
It is also planned to have sufficient 
facilities to double 


available stand-by 


aircraft production in the event of an 


all-out war. Machine tools, jigs, dies, 
fixtures, and other mechanical equip 
ment will be stored and ready for in 


stant use w henever necessary 


March-April, 1951 


Billions for Defense 
The 


idvised the 


has 


Defense 
Director of Defense Mobili 


Department of 


ation that its current over-a procure 


ment program would cost approxi 


mately $87 billion for this and the next 


hscal year, over and above such house 
keeping items as armed services pay 
and tr insportation 
This represents the two-year 
ume of order t placed for 
matériel by June 30, 1952, under 
the 1951 and 1952 pr rerams as out 
lined nm the President's 1 sdget 
MeSSa Re 


The procurement program is being 


computed rapidly in terms of end items 
the re 
This in 
January was 
Produ 


which are then translated into 


quirements of basic materials 


formation, beginning im 


made available to the Defense 


tion Administration 


* nt 
The procurement program W x cx 


pedited to the full and will provide 


initial equipment and matériel needed 
to 

1. Sustain the tramming activities tor 
those forces which must be trained in 


advance to permit the movement of 


maximum torces int 


first year ot War 


2. Provide the combat equipment tor 


ind the n itériel needed to sustain those 


forces which could be placed in combat 


, 
luring the first year of tota 


rseas ¢ 


war; and 


3 Provid the equipment needed for 


immediate air and naval detense 


Provision has been made to supply 


the forces and needs in Korea. The 
program will also provide sufficient 
auipmen fn ” et the fraining 
ne a j [ne \ f Onda Guard and 
Reserve components not called into 
active rei md to help equip 
those natior which have joined 
with the United Stat to resist 
ggression 


I xisting reserves will be modernized 


as necessary, and hereafter equipment 


now being placed in reserve will ‘be 


kept modernized. 


Small Business Safeguarded 
The Department of Defense has re 
ported that of the 1,736,882 purchases 





of supplies, services, and construction 
by the military services in the fiscal 
year ending June 0, 1950, a total of 
1.207 or 73 per cent, were trans 


actions with small business firms 


The report shows that, in dollar 

ilue small business recewed 
Ss, 270,01 § 008 or 24.5 per cent, of 
the total of 35.355.396,000 spent 
fe ae fe nn order 


Small business contracted for 12.7 pet 


cent of the ordnance items. These in 
cluded parts or equipment used with 
ordnance items, such as targets, ammu 
nition boxes, grenades, and mines 
Civil Defense 

For individual citizens who have 
been isking, W hat can 1 do the 
American National Red Cross has 
mobilized its facilities and chapters in 
cooperation with the Civi Detens 


Othce to carry out three major activities 


in which take 
hese ire 


I. The ud 


some twenty million people should be 


every one can part 


first program, in which 


trained as rapidly as possible 
2 The 


which 


national blood 


Red ¢ 


program, in 


the ross will coérdinate 


the efforts of all interested agencies in 


developing a realistic program of mass 


procurement, and 
3. Nurses 


training 


1ide and home-nursing 


hi 


which will be carried out on 


1 } 
i ing Scale 


Recent testimony betore the Joint 


Congressional Commiuttee on Atom 


Energy revealed that today nearly all 


States have appointed civil-defense di 
there is a civil 


the 


rectors. In rddition, 


defense director for District of 


ind 


Most ot 


Columbia one tor each of the terri 


tories these directors are fu! 


time, paid, and competent officials, not 


isual part-time employees, and they 


have 


by 


yuthority to act by legislation or 


Executive order. 


Evidence that a number o 


legisiatures are aware of 


financial re spons bilities in civil 
fact that New York 
Cal 


fornia $475,000, and Massachusett 


a is the 


lense 


has 


appropriate d Shu 10,000 


$150,000 for civil-defense purposes 


For the first time since the Indian 
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wars our homes are in the front lines. 
As in those heroic days, our civilians 
and our soldiers are equals again in 


danger and in responsibility. 


You and the FBI 


The President of the United States, 
in restating the responsibilities of the 


Federal Bureau of Investigation, has 
called upon all law-enforcement officers, 
patriotic organizations, and individuals 
to report information pertaining to es 
pionage, sabotage, and subversive activ 


FBI. With the 


following suggestions are 


ities to the above in 


mind the 
made 

1. The FBI is as near to you as your 
telephone The first page of every tele 
lists the 


» the country 


phone book i 
nearest office of the FBI. You can com 
municate with the FBI by telephone, 
letter, or by calling at the nearest office 

2. It 


sabotage, espionage, or subversive ac 


you have any information on 


tivities, contact the FBE. Furnish all the 


Many times a 


facts in your possession 


small bit of information has helped 
complete an otherwise incomplete pu 
ture. 

inter 


3. Facts are what the FBI is 


ested in receiving—not what a person 
thinks but what he does to undermine 


Avoid 


malicious gossip or idle rumors 


our internal security reporting 


4. Do not circulate rumors about 


subversive activities or draw conclu 
sions from information you furnish the 
FBI. The data you possess might be in 
complete or only partially accurate. By 
drawing conclusions based on insufh 
cient evidence grave injustices might 
result to innocent persons. 

5. Once you have reported your in 
formation to the FBI do not endeavor 


T his 


can best be done by trained investiga 


to make private investigations 


tors who have access to data acquired 
ed 


in subversive activities. Investigations 


over the years on individuals eng 





involving internal security require care 
and painstaking effort. Hysteria, witch 
hunts and vigilantes weaken internal 
security. We all can contribute to our 
internal security by protecting the inno 
cent as well as by identifying the 
enemies within our midst. In cases in 
volving espionage it is more important 


to identify spies, their contacts, sources 
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of information, and methods of com- 
munications than to make immediate 
arrests. 

6. Be alert. The greatest defenders 
against sabotage are the loyal American 
workmen who are producing the mate 
rials and our defense. 
They 
tense in every walk of life 

7. The 


wus to 


weapons tor 


can be the “wat hdogs of de 


forces which are most anx 


weaken our internal security 


are not always easy to identify. Com 
munists have been trained in deceit and 


work 


they hope to re place our Ame rican way 


secretly toward the day when 
of life with a Communist dictatorship 
Chey utilize cleverly camouflaged move 
ments, suc h as some pe Ace groups and 
organizations, to ac hieve 


While 


individuals are difficult to identify, the 


' 
civil-rights 


their sinister purposes they as 


Communist Party line is clear. Its first 


concern is the advancement of Soviet 


Russia and the godless Communist 


cause. It is important to learn to know 


the enemies of the American way ef 


lite 


Industrial College 

During World War II the Industrial 
Armed 
that the 


College of the Forces was 


closed, It is possible present 
emergency and its requirements for 
personnel could bring about a repeti 
tion of the former decision. 

It should be noted, however, that the 
mission assigned the College by the 
Joint Chiets of Staff is one of extreme 
importance, especially during this gray 
period of uncertain and unpredictable 
duration 
close the Colles 


Rather than 





would seem advisable to speed up its 
activities in the tollowing three ways 


1. By compressing its present resident 


courses from 10 months to 8 months, 


thereby graduating 3 classes of 125 or 
more students each every 2 years; 

2. By accelerating and augmenting 
the presentation of its Field Economic 
Mobilization Course; 

3. By accelerating and augmenting 
enrollment in its Correspondence Study 
Course 

It would further seem advisable that 
the present courses be continued un 
changed through the conclusion of the 


present academic year—June 1951. 








New U.S. Aircraft 

The United States Air Force prob 
ably will adopt the British light jet 
bomber, Canberra, Secretary of the Air 
Force Thomas K. Finletter told a pres 
conference recently. If this action 
taken the plane will be put into pro 
duction in the United States, probably 
Glenn L. 
Md. 
While not disclosing its pertormance 
Mr. Finletter 


record achieved by the 


Martin plant near 


at the 
Baltimore, 
enthusiasti 


data was 


about the new 
British plane under test. Its major use 
would be on all-weather night intruder 
miussions, simular to those now assigne 
to the American B-2¢ 


Korea. Development work on the Mar 


light bon ber 


a: 8 


tin B-s1, a light jet bomber similar to 
the Canberra, will be accelerated, and 
it is possible that this plane may also 


be put in production. 


Production of the new Northrop 


F-89, a twin-engined night fighter, will 


be accelerated. It will be used primarily 


for air defense. The Secretary indicate 


that the Air Force would concentrate 


on all-weather planes to a much yreater 


extent than heretofore The North 
American F-86 =© Sabre yet, which 
wchieved such a fine record in combat 
in Korea against the Russian-built 
MIG-15 will be continued in produc 


tion and will be used lar; 





light interceptor. 
will continue to buy 


The Air 
| 


modified Convair B-36 heavy bombers, 


Force 


and they will form the backbone ot the 
intercontinental air fleet. The Boeing 
B-47 Stratojet will continue for som 
time to be our most advanced medium 
two 


B-52, 


siderably larger and has a longer range 


bomber However, experimenta 


models of the new which is con 


than the B-47, are under contract and 


] 


may be tested this vear 


The MIG-15 jet fighter now used by 
the enemy in Korea is a very fine plane 
Russians have 


and indicates that the 


the scientific knowledge and engineer 


ing skill to turn out progressively finer 


urcratt 1 fact which must be con 
tinually kept in mind. Reports from 
Korea have indicated that our fliers 
have high respect for Red pilot per 


formance. Nevertheless our F-86 jet 


doing extremely Ww 


MIG's. 


fighters are 


wainst the 
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Powerhouse 


of Firepower 


An Editorial 


HAT with the panicky talk the country over on the 


current international muddle a stranger to our shores 


might think we are the victims of psychological wartare 
waged by ourselves against ourselves! And he would not 
be far wrong. 

But while it may be later than we think, we are still far 
stronger than we think. To put it another way—we are much 


stronger than the pessimists would have us believe 


High on the list of our national assets is the reservoir of 


capable individuals and well-equipped organizations ready 


and anxious to lend a hand to our detense leaders Their 


our jist Of assets to 


has 


found wanting despite the stresses and strains of two World 


availability and service are second in 


the moral stamina of our people which not vet been 


Wars in the short space of three decades, It is this reservoir 


of strength of men and machines that constitutes our power 


house of fire power. 


The gigantic appropriations for the ordnance production 


task of the next few years is best indicated by the attitude 
of the ¢ ON_TESS as reflected in current money appropriations 
Having in mind that during the Second World War Army 
Ordnance alone expended one-half of the dollars availabk 
to the Army (which at that time included the Air Force) 
it is not difficult to foretell that the size and volume of the 
current production effort for preparedness will be propor 


tionately large. 
mid-Febru 


appropriated g'4 billions of dollars for 


As of this writing i 


ry 1951 
Army Ordnance tor 
all purposes including the Military Defense Assistance Pro 


gram. Suppk mental ippropriations now under consideration 








may double these expenditures. The production of military 
armament for our fighting forces will require approximately 
one-third of the total funds appropriated, or more than fitty 
per cent ol the entire Army ippropriation 

In the face of this yreat responsibility it is mandatory that 
the waste, inefhiciency, and red tape which marked so much 
of our national effort in the Second World War be con 
sprcuous by its absence. Out of this present rear iment 
effort there must come sane and lasting protection il wrt 
a weakening ot our American way of life. 
The Industry-Ordnance Team 

It is not necessary to recall for readers of Orpnance the 


tremendously powerful organization known as the Industry 
Ordnance Team which was functioning with precision and 
efficient effect throughout the Second World War. While 
much of its machine power was dissipated at the end of 
hostilities, its mental power remains practically intact. Its 
arsenals, depots, regional organizations, and advisory boards 
are available for the most part to continue the job where it 
left off. 


quickly reflect the progress which has characterized our in 


was last And with slight refurbishing they can 





dustrial 


conflict 


machine in the interval since the last 


It is this progress since we last girded tor battle that should 
give us all renewed courage and hope. Our national produc 


tivity of peacetime goods in five short years has grown apace 


output per man-hour has jumped exceedingly; gross na 


250 


250 billions of 





product has increased to more than 


dollars industrial production has mounted accordingly 


| i! 
civilian employment is at an all-time high 


Supplementing this power and helping to coordinate its 
effort stands the American Ordnance Association, the facili 
ties of which are today—-as they have been during the past 


thirty-two years—at the complete disposal of our national 


detense uthorities 


This unique organization of more than 


32 American citizens exists tor a single purpose to 
strengthen our national-detense structure, Services of tts 
members are entirely voluntary: their objectives are exclu 
sively nonpoliti« il their aims are strictly noncommercial 
They have divided their activities regionally throughout the 
United States nd today co nprise thirty-two local Posts 
wherein the best brain powel! of industry and the detense 
forces mect ¢ ‘ mon yround 
Technical Divisions and Committees 

Through the American Ordnanes \ssociation are ilso 
ivaila th t ‘ s more than forty-four Technical 
Divisic ind Committees which have been and are in fre 
quent consultation with detense authorities on production 
r ree y pre $s covering the entire held of ordnance 

Here again the Association offers for immediate voluntary 
SCTVICE iny of the best minds and broadest experiences of 
the ordna production eflort of the last war. These talents 
ind set for the use of the respective ordnance 
organ it Army Navy, and Air Force 

This stat is as inspiring as it is real. It repre 
sents the eve in ideal be yun forty years ago by Maj 





then Chief of Ordnance of the Army, 


ind carried forward through all the years by his successors 
in the Army, Navy, and Air Force as well as in industry 

i has only to imagine what our national plight in this 
hour might be if such a philosophy and such an organization 


were not in being ind it maximum eth mncy to uphold the 
hands of our military leaders 


And so it is that in evaluating our present situation, ce spit 


W 


ill the muddle of world affairs, we have abundant grounds 


We American 


yan ! physically what we are 


for hope have our way which has made us 


] j 
a peacetul people whose 


And we 


in Ordnance Team to produce and service in the field 


} 
mora 


strength when needed 1s as the strength of ten still 
have 
superior fighting equipment for superior fighting men. In 
this arsenal of know-how’ und of willing coéperation 

American Ordnance Association—is our 


symbolized by the 


powerhouse ot hrepower and a strong guaranty of peace 











Officers and Directors of the Ame; 


“The American Ordnance Association shall be a patriotic, 
educational, scientific, nonpolitical, and nonprofit-making or- 
ganization of American citizens dedicated to scientific and 
industrial preparedness for the common defense as one of our 
Nation’s strongest guaranties of national security and peace.” 


A.O.A. Constitution, Article 1. 





Benedict Crowell 
Cleveland, Ohio . 





Herbert A. Gidney Levin H. Campbell K. T. Keller Frederick H. Payne 


Pittsburgh, Pa Chicago, Il Detroit, Mich Springfield, Mass 





R. L. Biggers Daniel J. Martin R. E. Gillmor Henry P. Erwin 


Detroit, Mich Houston, Tex New York, N. Y. Washington, D 


> 





John Slezak C. Stewart Comeaux Donald F. Corponter Henry L. Clark 
et. 


Sycamore, Iii New York, N. Y. Wilmington, South Gate, Calif 


424 ORDNANCE 


rerican Ordnance Association, 1951 


Among the Association’s goals: “To assist in effecting industrial 
preparedness on the part of a strong private free-enterprise sys- 
tem as being one of America’s strongest guaranties of peace... . 
To coéperate with all agencies of the Government in planning 
the mobilization and utilization of . . . scientific and industrial 


resources for the national security.”—By-Laws, Paragraph 1. 





James L. Walsh 
° New York, N. } 





W. W. Coleman C. Jared Ingersoll W. H. Blandy Harvey C. Knowles 
Milwaukee, Wis Philadelphia, Pa New York, N. Y Cincinnati, Ohio 





Louis Polk Edward R. Godfrey B. F. Fairless John S. Pfeil 


Dayton, Ohio Detroit, Mich Pittsburgh, Pa Boston, Mass 





J. E. Trainer Charles D. Wiman Ben Moreell John Ross Delafield 
Akron, Ohio Moline, lil Pittsburgh, Pa New York, N. Y 
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@ SEMPER FIDELIS.—In conformity 


with its practice of long standing, the 


American Ordnance Association has do 
nated to the United States Marine Corps 
for the Navy Relief Society the sum ofl 
$2,757.23 

This amount represents the excess ot 
income over expenditures incident to the 
Thirty-second National Dinner Meeting 
of the Association which was held at the 
Waldorf-Astoria Hotel in New York 
City on the evening of December 6, 195 

More than 1,600 members and guests 
were present at this meeting which was 
in tribute to the United States Marine 
Corps. The guest of honor and principal 
speaker on that occasion was Gen. Clifton 
B. Cates, Commandant of the Corps. Gen 
eral Cates’ address at the dinner was pub 
lished in the preceding issue of OrpNANCI 

The check was presented to General 
Cates at Marine Corps headquarters in 
Washington on the afternoon of Friday 
January 26, 1951. The presentation was 
made by James L. Walsh, president of the 
American Ordnance Association. He was 
accompanied by Henry P. Erwin, treas 
urer of the Association, and Le \. Codd 
executive vice-president 

General Cates extended his personal 
thanks and that of the Corps not only for 


} 


the tribute which was given at the na 
tional meeting but also for the very sul 
stantial contribution to the Navy Relief 
Society 

Colonel Walsh expressed the gratifica 
tion of the Association in having had the 
opportunity to honor the Corps and its 
Commandant and explained the long 
standing policy of the A.O.A. of always 
donating any excess of income over ex 
penditures from such meetings to some 
appropriate charitable, relief, or recrea 
tional organization 

He cited the instance of a few months 
ago when a similar donation was made to 
the Army Relief Society through Maj 
Gen. FEF. E. MacMorland, Commanding 
General of the Aberdeen Proving Ground 
Md., in connection with the Association's 
Thirty-second Annual Meeting at Aber 
deen in October 1950. An account of this 
presentation was published in the Novem 
ber-December 1950 issue of this maga 
ine 

The Association is in receipt of the fol 
lowing letter of official thanks for the 
donation from Vice Adm. V. R. Murphy 


executive vice-president, Navy Relief So 
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ciety. The letter is addressed to Colonel “We are grateful, also, at having beet 
Walsh so appropriately and generously remem 
‘General Cates, the Commandant of the ered on the occasion of your tribute t 
Marine Corps, has forwarded to the Navy the United States Marine Corps. The 
Relief Society the most generous and spirit and devotion which the Marin 
thoughtful contribution of the America Corps so highly exemplifies is an ever 
Ordnance Association in the amount of present example and spur t ur efforts 
$2,757.23, representing the excess of in “On behalf of both the Board of Mana 
come over expenditures connected wit gers f the Navy Relief Society and the 
the Ordnance Association's dinner thousands of men and women of the Navy 
his donati is most timely in that and Marine Corps, please accept our 
it comes at a critical period when the sincere thanks to you and the ember 
work of the Society is assuming increas the Association. It is nly through the 
ing importance as a vital factor in the kind and unselfish consideration of t ‘ 
welfare and morale of our Navy a1 truly devoted to our ntry terest 
Marine personnel and their families. The that ir work can go o1 
interest and support of your organization 
und its members is deeply and sincerely e BIRMINGHAM POST \ pane 
appreciate \\ endeavor to g it xperts on or¢nance production and pr 
real meaning to those who find themselves lures featured the annual meeting of t 
in need of help Birmingham Post, A.O A eld at t 
“It is especially gratifying to know that Birmingham Country Club, Birminghan 
the members of the Association, who have \la.. January 19, 1951. R. C. Stobert 
made and ar¢ ntinuing to make such a resident of the Hardy-Tynes Manufa 
substantial ntribution to material pre turing Company, presided. ( \ 
aredness, are equally prepared to assist | wshton, chief of the t ( 
with the problems of the human element nance District, and ¢ C. Wingate | 
of the country’s defense. You may be as deputy chief, were the principal spe 
sured that the donation is no less appre The panel of ordnance expe 
ciated in itself than for the inspiration this isted ot Col. W. W. Storey, comptr 
knowledge provides. I am sure we will all Office of the Chief of Army Ord 
do better work because of it Col. A. J. Lazure, chief of t ega 





, 


Gen, Clifton B, Cates, Marine Corps Commandant (center), accepts a $2,757.2 
check from James L. Walsh, A.O.A. president (second from right), which th« 
Association donated to the Navy Relief Society. Lieut. Gen. Lemuel ‘ 
Shepherd, Jr., Commanding General, Fleet Marine Force, Pacific (left) ;"Henr 
P. Erwin, A.O.A. treasurer; and Leo A. Codd, executive vice-preside: 
of the Association (right), witness the event at Marine Corps headquarters 
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n of Army Ordnance; Richard B 
ss, executive office of the Secretary of 
the Navy; R. M. Koepsell of the Mu 
ns Board, Office of Mobilizatior 
ning; Lieut. Col. Donald C. Beck 








the Industrial Division, Office of the 
Chief of Army Ordnanc« and Capt 
R. Giles, supervising imspector of 
il Materials, Atlanta, Ga. Hu P 
ler, former president of the Post acted 
oderator 
At a business meeting receding the 
aiscussion a new tituthw 1 
the Post, presented by Col. Roy D. Hict 
wm, Was unanimously adopt , a 
Pe election of officers was held 





CHAPTER.—When t 
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- NANG went to press Leo A. Codd, A.O.A. executive vice-president (right), presents charter of the new 

‘ ae - Lansing Chapter of the Michigan Post to Lester F. Carlson, Chapter president (left 
. : Looking on are S. E. Skinner (second from left), Rear Adm. John A. Snacken- 

mt of the establishment of the A berg, and Dr. Kenneth D. McFarland, all of whom spoke at the inaugural meeting 

ation’s newest Chapter ut Lar 

Mi The Chapter was formed on N the armed torces., | ‘ S (i R. | Maxwe Visit t Wa 

ve er 29, 1950, at a dinnet eeting he Sku ( ‘ eral managet nard |} tric Compa M t Ver 
the main wir 1 i t it t \ " " ] ’ : 
the Oldsmobile plant. The new ( t ; ted th t that uny’s part the 

te 2 unit of the Mi Post—the M Sh " ) tria | 

\ sociati s large st re i \ ‘ t ‘ t ‘ 

tion. The committee for the formati i r. M irla that ‘ Nati al Security Ir trial A itior 

the new Chapter was under t urmat i t 1 t t e meetine was attence \ Ma 
» of Henry J. Sullivar tf Detroit. A i t t eX t ( RL. Maxwe vice esident. Ame 

helated but complete account of t ¢ , lly : Ma o & Founders ( Col 

a . Mr. Ss t tt the ) C.K. A assistant district New 
The | ft M ‘ t i ! Ordnance District; A. M 

Ba Aw we Ase t t S tv ly erin 

was formall vember 2 1950 t tn unt ‘ t I tt, president, > ( 

at a dinner attended by more t 61K rming itself it , {-protect cove Company: Vice Adm. ¢ HH 

members and guests in the Oldsmohile He assert that whatever } t Ir esident \ | | ' 

Engineering Auditoriun it ansing Ser em “ ive a verr g pr LOLA Commodore | } k T 


Mich. Leo A. Codd, executive vice-pres rity as tar as the member it M Itiy lirector, National Security | 
dent of the A.O.A., presente , ! 


» 





ter’s charter to Lester F. Carl Cha ( \\ ( tt ecretar it | ( Henr N. Sac! Frank Crvstal & 
ter president and executive assistant to the ( amber Commerce presided at the (“ompa brederick Tomp resident 
general manager of the Oldsn le Di meeting i) ers and rector t Newar iaster Compat ( ] 
vision, GM¢ Lansing Chapter were mtroduce The Walker ity district chief, New York 
Rear Adm. John A. Snackenberg, Dey included Eldon R ft J Bear Ordnance District; Victor J. Zar Ke 
uty Chief of the Navy's Bureau of Or ivision, Food Machinet & Chemical tiy tant to the manager ntract 
nance, and Dr. Kenneth D. McFarland Corporation, ex tive secretar Lee O l American Ma e & 
superintendent of schools it Topeka tenner, Motor Wheel Corporation; Clar Compat C. FF. Denney, gerieral produc 
Kans., were the principal speakers at the ence \ trumy isher Body Divi ! tion manager, boster Wheeler Corporatior 
meeting GMe¢ Fred Marit Bank f Lansing Le 1 Kebler. chairmar t a 
“We have the opportunity through the und Barney C. Cox, Melling Forging Ward Leonard Electric Company: Ar 
American Ordnance Associatior Ad _ompany (slet Whuisler Re Motors t \. Berard, president, War Leonar 
miral Snackenberg told the grow to Cc} ter treasuret \ able t ect ( any A W. Boreha 
identify the industrial strength of the attend pre ent. Ward Leonard Flectric Con 
United States so intimately with the meas Member f the A.O.A. fror etroit at Pr. bh. Beede ales manager, War 
ire of military power that they may l« Gra Ra Kalar i \ Ar eonard Electric Company ; ¢ Sto 
ed factually ‘one and inseparabl Wi ! ve the la ‘ t t t t to the presi t, Wa ‘ 
must, I feel, present in this light our part These included Robert Briggs, vice-pres ird Elects Company: E. S. VanArs 
¢ picture of the national tential for ent of the University of Mi ga l act 1 wer, Ward Leona klectr 
t t of war. No countr mn the George Roderick of the American Seating ( vat \\ J. Gregorit 
\ an fail to comprehen! the impli Compa yrand Rapids. both director thor Allocation Bran t 
ms if our industry is prepared t the M iga ‘ost , Section, New York A 
rt its strength rapidly and complete rece the addr t \r t Of 
t production of the 7 wshares ot combat I Forty , t teresting amt ft t 
to the sharp swords of war— v1 tt l it the near-! ‘ 
if this capability is made widel ( try Club and heard a 
h by appropriate means.” e NEW YORK POST Industr Mr erard 
\dmiral Snackenberg welcomed — the 1s ' Committ the New Yor 11 rd’s expansi 
Chapter to the A.O.A 1 behalf Post, under t rmansl M ur was tret 
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Em 
Plant 


from $2,000,000 to $22,000,000 a year 
ployment rose from 500 to 3,000 


area was expanded from 100,000 square 


At the height 
scattered in 


feet to 400,000 square feet 
of the war, operations were 
twenty-eight different locations 

lo avoid repeating the frenzied expan 
Ward 
Facili 


3oard out 


sion experienced in World War I! 
Leonard submitted its “Industrial 
ties Survey” to the Munitions 
lining its production potential with pres 
addition 
plans for a “phantom plant” which will 


ent facilities and, in submitted 
be required to handle the anticipated war 
time production load 


This 
Industrial 


was the fourth plant visit of the 
Preparedness Committee, the 
held at 
Corporation 


and U.S 


being International 


Machines 


Gyroscope Company 


prior ones 


Business Sperry 
Pipe and 
Foundry Company 

e MID-CONTINENT MOBILIZA- 
TION CONFERENCE.—The Mid-Con 
Post of the Ordnance Associatior 
with the Oklahoma City 


Commerce in 





tinent 
joined hands 
the presenta 


at Okla 


Chamber of 
tion of a mobilization conference 


homa City, on January 9, 1951. An entire 
day was devoted to the subject, including 
a visit to Tinker Air Force Base 

James Bush, chief of the St. Louis 
Ordnance District, and Lieut. Col. J. D 
Childs, deputy chief, inspected industrial 


facilities in the area. At a meeting in the 
evening at the Skirvin Hotel, Ross Par 
coast, Army Ordnance expert on pricing 


and renegotiation in the Ordnance Office 


at Washington, described the current pre 
and 


and 


curement policies of Army Ordnance 


participated in a lengthy questior 
answer period 


He described methods of financing de 
fense contracts and plant expansions, and 
sub 


the procedures regarding prime and 


contracts, pricing policies, and renegotia 
tion 

M. H 
who is also president of the Independent 
Plow Neodesha, Kans 


sided 


Johnson, president of the Post 


Company pre 


Following a directors’ meeting of the 
Mid-Continent 


hers and guests were taken to 


Post and luncheon, mem 


Tinker Air 


Force Base for an inspection of the vast 


and = re 
United 


facilities there for maintenance 
habilitation of e 
States Air Force. It is the largest installa 
tion of the Air Matériel Command in the 


world 


juipment by the 


Maj 
officers of 


the Gen 


Rorum 


Through kindness of 
Fred S and the 
staff the Ordnance 


his 
visitors were enabled 
to obtain a broad and accurate picture of 
the operations conducted at this important 
establishment 

From 5 to 7 p.m. there was a conference 
on procurement matters conducted in the 
Skirvin Hotel under the auspices of Mr 
Bush and Colonel Childs. At 7 p.m. there 
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was a dinner meeting at which Mr. Pan 
coast’s paper was presented 
separately as a 


It will be published 


Ordnance Associa 


shortly to all 


spec ial report of the 


tion and will be mailed 


company members. Individual members 
who desire copies may obtain them upon 
to the editorial offices of the As 


Mills 


request 


sociation Building, Washington 6 


D. ¢ 


e CHARLES E. WILSON.—AIl mem 
bers of the Ordnance Association will join 
in expressions of congratulation to Charles 
E. Wilson, formerly president of the Gen 
Electric Company, who is now Di 


Mobilization. Mr. Wil 


son is a member of 


eral 


Defense 


rector ot 


the Advisory Board 


of the Ordnance 
Association and in 
1948 


the 


was awarded 
Association's 
gold medal for 
merit for his out 


standing contribu 





tion to the indus 
C. E. Wilson trial-mobilization 
effort w the Ne 


ond World War 
As Director of Mobilization 
Wilson will be general director of all 


Defense 
Mr 


activities of the Government for the utili 


ation of our industrial maxi 


effect. He has 


e one ft policy 


power to 
mum stated his function t« 
coordination of 


His office 


and = the 
the various operating agencies 


will be composed of a small group of 


qualified persons to assist him in 
the co 


highly 


the formulation of policy and in 


ordination of the efforts of all agencies 


responsible mobilization activities 


Mr. Wilson 


General Electric ( 





with the 
than 


symbolize 


was associated 


ompany tor more 


fifty vears. His life and work 


the opportunities and responsibilities of 


individual initiative in our national econ 


omy 


Mr. Wilson was born in New York 





City, November 18, 1886, and was educa 
ted in the pu schools there. In Sep 
tember 1899 he began his phenomenal 


shipping department of the 
wks Electric 
New York and thereafter 


' 
successively im 


career in the 


Sprague W General Con 


pany, mm served 
accounting, production, en 
wineering manutacturing and marketing 
operations 

From 1930 to 1937 he served as man 
ager of the merchandise department and a 
vice-president of the company, becoming 
1937 until he 


office 


executive vice-president in 


assumed his present governmental 


He had been president of General Elec 
tric since January 1, 1940, except during 
his tenure as Executive Vice-Chairman 


of the War Production Board from Sep- 
1942, to September 1944 

He was also chairman of the Board of 
Electric 


tember 


the General Supply Corporation 





the General Electric 


the International General Elec 


director of 


and a 
Company 
tric Company, and of the Guarantee Trust 


Company of New York. Upon assuming 
his present duties Mr. Wilson relin 
quished all these connections 

Mr. Wilson's acceptance of his new 


responsibilities has met with the general 


acclaim of his countrymen and augurs 


well for the conduct of the vast armament 
operations upon which the Government of 
the United embarked 


States 1s now 


e MILWAUKEE POS 





T.—Maj 


Gen 


James Kirk, Assistant Chief of Ordnance 
was the principal speaker at the annual 
meeting of the Milwaukee Post, A.O.A 
January 19, 1951. A large and representa 


the Milwaukee 


on hand at the Hots 


tive gathering of 


irea 


manutacturers was 


Pfister to hear the General who was pre 
sented by Col. Frederick D. Hanse 
president of the Post 


Others who participated in the meeting 


were Col. S. R. Stribling, chief of the 
Chicago Ordnance District, and James I 
Walsh, president of the American Ord 
nance Association 

Colonel Stribling announced that a sult 
fhee of the Chicago Ordnance District 
will be opened shortly in Milwaukee. It 
will handle all inspection duties in that 
area and will later conduct production 
and engineering activities. He also an 


unced that in the Milwaukee area there 


are now in effect about 300 ordnance pr 


valued at about $100 


World War 


responsible for 


luctior 


operations 
During the Second 
the Milwaukee 


area was 


about twenty-five per cent of the opera 


tions of the Chicago Ordnance Distri 
As chief of Ordnance 
Kirk described the increa 


f supplying our 


Field Servi 


difficulties armed force 


from current stocks. He emphasized es 
pecially the critical situation brought 
about by the need for ordnance: 
parts 
He also stressed the | we reha lita 
tion program being conducted by the Ord 
nance Department, emphasizing the eat 
savings that are being mack Repla 
ment of some ordnance items at t t 
sts would be in excess of 400 per nt 


the original cost 


@ MEETINGS TO COME As this is 


sue goes to press early in February, sev 
eral important meetings to be held d 


the month of February cannot he 
until the next 
The Philadelphia Post 


\ssociation will hold a meeting at Rea 


issue 
of the 
ing, Pa., on February 7th. On that day a 


train will be operated 
the Pari 


in Reading 


spec ial 
Terminal, Pa., to 
Steel Company 


Reading 
Pressed 
Members and guests will spend the after 


noon inspecting the facilities of the plar 


nd that evening will meet to hear 


ORDNANC! 


























W. H. P. Blandy, f 


Bureau of Ordr 


Adm 
Chief of the 
Navy, 


ess by 








commander of the 


et, and director of the atomic boml 
at Bikini 
uns for the meeting are the hands 
1 committee under th uirmanship 
Maj. Gen. G. M. Barnes, former chief 
Research and Development of Army 
nance and now vice-president of the 


Philadelphia 


February 21s 


Id Company, 
t, at historic Charles 
t S. C., a new Post of the 


ciation will be formed at The Citade 


Charleston's famed militar s 
Walsh, president of the 
Maj. Gen. James 


Ordnance Field 


James I 
present the charter 


Wark chet ot 


he Army, will represent Maj. Get 
I l Ford, Chief f Ordnance +t 

t nies 

The new Post is being " w 


the direction of Col. John M. Madisor 





fessor of military science and tactics at 
l Citadel, and Ma G. D. Stepher 
Ordnance Corps 

It is particularly ay riate that a 

vy Past of the Association be forme 


at The Citadel, or, as it was formerly 


known, the Military College f Sout 
Carolina. Gen. Charles P. Summerall is 
president of the school and Maj. Get 


T. L. Futch is superintendent 


On February 20th the ar ceting 
of the Board of Directors of the Amer 
can Ordnance Association 1 be 
Washineton, 1D. ¢ This the niget 
olicy meeting at which time © re 
cently elected new director ill formally 
take office The board now t 
Robert l Biggers Fare Lyivis 

Chrysler Corporatior letroit, Mi 
W. H. P. Blandy, The Healt nforma 


tion Foundation, New York, N. ¥ 


Levin H. Campbell, International Har 
vester Company, Chicago, III 
Donald F. Carpenter, E. I. du Pont de 





Nemours & Company, Wilmington 


Henry L. Clark, General 


South Gate. Ca 


Milwaukee, Wis 


( Stewart Comeaux, Sportu Art & 


wation 


W. Coleman 


Ammunition Manufacturers’ Institute 
New York, N. \ 
nedict Crowel Crowell & Murray 


Cleveland, Ohio 
Henry P. Erwin, Hibbs Building, Was 
ngton, D. ¢ 
Fairless, 
Pittsburgh, Pa 
Gulf Oil Corporat 


U. S. Steel Corporation of 
lelaware, 


Herbert A 


Pittsburgh, Pa 


Gidney 


Gillmor, Sperry Corporation, New 
York, N. ¥ 
E. R. Godfrey, General Motors Corpora 
tion, Detroit, Mich 
Kansas, ( 
Gulf Railroad Company 
Pa.; 





Jared Ingersoll! 
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K. T. Ke Chrysler (¢ rat r 
troit, M 

Harvey (¢ K vles & ( 
Company, Cincinnati, O 

Be Moree Jones & Laug Stee 
Corporation, Pittsburgh, Pa 
H. Payne, Colony ¢ Springfie 
Mass 
is Polk, Sheffield Corporat day 
ton. O 

» r rass \\ s 

J t lraine boirestone & | } 
( any Akron. O} 

Jarne I Walsl Universit ( New 
\ N. ¥ 

Charl » WW o J , & | 


@ CHARLES H. TENNEY, a charter 





er t the American Ordnance A 
cat a member f it Adv ry 
boa ‘ at Springfield, Mass., Fe 
ruatr 7, 1 i. Since the tormat if 
\ssociat 1919, Colon enne . 
erved t sly as either a ctor 
a me er of the Advisory Board. He 
Was a4 ita t Ordnance aftairs thr 

t New England during the deca 
wing the rst World War tably a 
\ ! the Boston Ordna ) 
trict 
Starting hi ines ul at the age 
5 the investment fhe e be 
tifne with public tilit 1 OOK 
re t of the Maldet Massa ome 
Electric Company. At the time of | 
eat! e wa hairma f the boards 
eve tility mpanies at a minent 
g in the utility lustr the rt 
eastern section the Unite State He 

irma t ( 1 i | tr i 
any, the Exeter & Hampton Electr 
. any, the Fitchburg Gas & Electric 
Light ¢ any, the Pike County Light 
& Pow Company, the Rockland Light 
« ve Cor an the Brockton 
Li t 1 any and t Spr 1 tsa 
Light Company 
r ne Tenney served the | ‘ 
Wor War as chief of t | ance Di 
v1 the Ordnance Wepartment 1 
Wa t und later serv versea ! 
the i ipacity Toward the en t 
that w e organized and was chairmar 

the Ordnance Salvage Board. For s 
service he was awarded the Listings ed 





Service Medal. In the Sec« 


hairman of the advisory boar 


c was ‘ 
Boston Ordnanc: District 

Association 
recipient of unfailing support and 


Colonel 


American Ordnance 





guidance from Tenney through 


wut the formative years of tts existence 
He was one of that group of industrial 
leaders who formed the Association 


support of its philosophy 





and whose 


und ideals was responsible for the firn 


which it was built. The 


atior m 





publ tilit stry was also the re 
cipient s guiding influe " it 
can share with the Ordnance A Ciatiotr 
the de +} ‘ 
e WALTER GEIST t the 
\llis-Chalmers Ma t ( anny 
i ‘ ire t t I the M Aa b ! t 
er i rdnance Associat I at 
Milwaukee on January 29, 1951. He ad 


ne hee mnected with the Ordnance 











\ssociatior ad participated in many t 
ts activities in war and peace md was 
i const t ip rtet I t i and 
« t t the adv ance t ! na 
efense 
M Geist headed the A Chalmers 
Ma acturing Company f the past nine 
\ L necle is leader ip that great 1 
il orga at attained new heights 
Ctio# f equipment for the 
\ Navy, and Air Force « g tl 
< : \ i War 
H 1 lar ly esp ible for t 
cor i rat social and economi 
' g its employes Under 
" the ginal pensior rogran 
1 able to the 30.000 emplovwee t the 
many was bewun. During the S« nd 
ld War he sent Christmas gifts o 
ter lollar each t the 7.500 Allis-Chal 
er ver vt were i miorn 
I Milwaukee of Norwegia i 
ents, Walter Geist gained his educat 
thr h evening study and correspondence 
rie cna i im errat bow with 
\llis-Chalmers at the age of 15. He pr 
gressed through various positior i le 
igner, engineer ales mat r, pre nt 
and director of the unpany 
The ill the years, Mr. Geist gave 
generously of his counsel and su rtt 
the ress f Ordnance and the ad 
vancement industrial-n ilization pre 
ired The Ordnance Association wa 
especia fortunate in having | i t 
nee any t its pr ect 
I f etul leadership ar energy a 
vell will be 1 ed by 
i ate dnance fraternity 
Ar ry generally, for 
r ‘ eneyV ent leader 1 met 


@ NOTICE also tes been received al 


eat the tollowing member vt the 


Association: W. M Detroit, Mic 


New York, N. \ 


( f Courtney, Lancaster, Pa 


\berdeer Provir 


llayt 


Frank i) Dolan 


Ground, Md J). N 


Garwo 


Ol R. Martin, Winston-Salem, N. ¢ 
John H. Mueller, Detroit, Mict John A 
Piette Easton, Pa Francis B. Rein 


Ind Warren W. Rhoda 
Allentown, Pa.; W. G. Robbins, Detroit 
Micl Fred | Smith Aberdeen, Md 
Norman Tice Derby, Conn lo 


relatives 


Terre Haute 


their 


and friends, OrpNANCE extends 


mdolences 
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PEMCO CORPORATION 


5601 EASTERN AVENUE . 
. 
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We ve come @ long way 


WINS 


PEMCO 


MERIT AWARD 
FOR LEADERSHIP 
IN THE CERAMIC* 
INDUSTRY 








IN 40 YEARS 


Pimco CORPORATION has been signally honored by the American Society of Industrial Engineers 
with the coveted Merit Award for “Leadership in Formulation, Facilities and Processes in the 
Ceramic* Industry”. In this field, only Pemco has merited this unusual distinction because it has 
been directly responsible for the development of more new and outstanding products for the 
industry than any other frit manufacturing company. Pemco has just completed a $250,000 ex- 
pansion program to keep pace with the demands which such leadership imposes The presentatior. 
of this award backed up by the experience gained in the production of vital defense products in 
two previous world wars is another indication of Pemco’s ability to serve the United States in 
the current national defense emergency. Write for Pemco’s “Manual on Facilities for War Work”. 


BALTIMORE 24, 


“Alusays Begin Wilk A Good Finish” 


MARYLAND 





tn four decades, Pemco Corporation 
has grown from the second floor in 
this tiny two-story building on Eden 
Street in Baltimore, Md. to the tre- 
mendous plant shown above with its 
100,000 square feet of productive 
floor space. 


*Manufacturers of “The World's 
Finest” PORCELAIN ENAMEL AND 
CERAMIC FRITS, PORCELAIN 
ENAMEL, CERAMIC AND GLASS 
COLORS, AND RELATED PRODUCTS 
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New Developments 





LD-WEATHER UNIFORMS sted togetl ‘ n ght flexi ‘ t ’ ach able of carrying 
A new cold-weather clothing assembly bl lv it j - mversation either of 


for Army troop wear under ad am : ; . hrections . 
combat conditions has been approved t SMOKELESS JATO channel h direction 
issue. Developed by A new JATO aircraft 


why ses smokele 


OEE aca : ' od wal DIELECTRIC TESTER 
11 ] nsiderably s than preset " In ord o meet ASTM specification 


‘wet-cold” held unitort ) lera 

laver principle. This lielectric strength of tapes 

of woolen clothing leveloped at Frankford 

garments whi are ich wou 
water-repellent. Th specimet 

owever, eliminates one rat a rise 

present unmitorm tage 

which are lighter nu 

greater protection fr 

the winter unitorm no 

Included in the new 


faced frieze linet 


FOR 26.000.000 FEET 


liner replaces the preset 


. Con ' 


cesi2gn 


RADIATION MONITOR 


A new atomic radiatior 
lirect f 


recently 


radiatiot ’ 


given tine 
erect! y exists 


MICROWAVE . ne Air Matériel Come 
COMMUNICATIONS io, When taracd on 
NEW FIELD WIRE . $1,300,000 01 » veces ' ewma trument auton 


\ new type military 


atten «te 


unbat 

developed by t \rmy Signal 
quat 

industry new witl 


encount 


at speeds 1 pre . , “ . 
ei , ete she Ta bey ive : ss ska eal «(RASH BOAT 
with good results. The improved wire inn ry ce — \ir Force has accepted deli 
wides a talking range « proximately ! ! crash boat officially des 
miles and weighs about 46 1 unds bent Mark rags 
It consists of t conductors, 
individually insulated and jacketed, ninged transom 
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how Remington took 
some of the “kick” 












eeeeeeeeeeeeeeeeeeee 


Nobody likes recoil or “kick’’ in a shotgun. It makes 
beginning shooters flinch. Even old-timers get a sore 
shoulder after a long day of shooting. So Remington 
designers took much of the kick out of shotguns when 
developing their new autoloaders, the ““Sportsman-48” 
and “Model 11-48.” 

They developed an ingenious recoil reducing system 
which changes the quick kick into a slow-motion nudge. 
This new mechanism is equally effective when using 
light or heavy loads. 

The unusual design of the new Remington autoload- 
ing shotguns is another example of progressive Reming- 
ton engineering . . . the same engineering that created 
eight new guns in four years, 


The Oldest Gunmakers in America 
Present the Newest Guns 


Remington 


“Sportsman” is Reg. U.S. Pat. Off. by Remington Arms Company, Inc., Bridgeport 2, Conm 
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which can be lowered into the water to provide a working plat 


form to bring survivors aboard. The transom can be lowered to 
about eighteen inches under the water, and a litter can be placed 


under an injured man so that rescuers can slide him gently uw 


} 





| 


the ramp and into a cabin equipped with hot and cold running 


water, electric heating facilities, blood plasma, and « 


lr 


ELECTROPHOTOGRAPHY 


images which can produce on-the-spot pictures even in active 


Development of a new-type camera using invisible electrical 


} 


atomic radiation areas without being fogged, has been sponsor 


py 


produces a finished 4- by 5-inch picture two minutes after the 


shutter is snapped. Its plates, which need no chemicals for 


processing, can be used over and over again merely by wiping 
off the image 

rhe picture has tones similar to that of an ordinary bla ind 
white photograph and can be printed on paper, wood, cloth, glass 
plastics, or ceramic materials. It can be made into a transparet 
from which enlargements can be produced 

rhe camera employs the newly discovered electrostatic, electr 
photographic process in which light is recorded on a seleniun 

ated metal plate that has been sensitized by an electrical 
harge. Where the light hits the charged plate, the electricity 

aks off the sensitized material in proportion to the a mt 
light received and is grounded on the plate. What is leit is an 


ny 


Finely ground charcoal or anthracite coal powder is then 
blown across the face of the plate. Wherever there is electricity 
n the plate the dust sticks—the more the electricity, the more 
powder remains. The powdered image is then transferred to 


the Signal Corps Engineering Laboratories. The new camera 


sible electrical image 


rdinary paper or other material coated with an adhesive lay« 


Sut 


h as rubber cement. To protect the surface and fix the print 


lear transparent plastic film is pressed against the picture 


Need for a darkroom in the field will be eliminated as the 


entire process is done in the back of the camera within tw 


minutes 


The plates are not sensitive to light until electrically 


charged in the back of the camera, and a small supply of plates 
can be used over and over agair 

Ihe camera uses an ordinary lens and shutter. Its light source 
is the same as for an ordinary ¢ amera. The speed of the sensitive 
plate is about the same as that of regular orthochromatic black 
and-white filn 


MOST POWERFUL TURBOJET 


laimed to be the most powerful turbojet engine in the world 


the J40 recently successfully completed its ground qualification 
tests 


esigned and built by the Westinghouse Electric Corporation 


under the guidance of the Navy's Bureau of Aéronautics, the 


mM 


w engine has a thrust equivalent to 14,000 horsepower at 


modern flight speeds. The addition of an afterburner to reheat 


exhaust gases after they leave t 


v¢ turbine and before emerging 


et thrust from the tail, together with other developments 


now in progress, 1s expected to almost double this figure 


he new engine, weighing less than 3,000 pounds, develope 
I 


for the Navy, is completely electronically controlled. Despite its 


huge power, the new jet uses less fuel per pound of thrust 


than its predecessor, the J34 turbojet which powers some ot the 


Nation's fastest planes. It packs more potential speed into less 


space than any previous jet engine ever built 


{ 


)peration of the J40 in any high-performance military plane 


is expected to be simpler for the pilot than heretofore. The 


engine’s electronic control system is completely integrated and 


automatic, from standstill to top altitude and speed. From start 


ing to full power, and under any condition of flight or altitude, 


operation of the engine is accomplished with a single cockpit 
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Receptacles and Cookware 


Steel Freight Cars 


1EtH \RLBLe | 


; " Z The new Cellular Laminated 
Stainless Steel aa Unicel Refrigerator-Box Car 


lighball” 


Milk Strainers 


for industry 


Just as “highball” means a clear track to the railroader, 
Pressed Steel Car Company stands for constant progress 
and achievement in service to American industry. 





Today, Pressed Steel Car’s broad production facilities 
are equipped and manned to meet the urgent need for a 
constantly changing variety of industrial products, some of 





which are shown here. 

In its long experience, Pressed Steel Car has developed 
many outstanding firsts. The latest of these is Unicel— 
the first entirely new freight car in over 52 years. 

The men, knowledge and production capacity of this 
\— pioneer American manufacturer are at their peak 
to help meet today’s new challenges. Address 











any of the offices listed below for 
further information. 


PRESSED STEEL CAR COMPANY, Inc. 


6 No. Michigan Avenue, Chicago, Ill. 


230 Park Avenue, New York 17, N. Y. 
25 Broad St. (Export) New York 4, N. Y. 
314 No. Broadway, St. Louis 2, Mo. 


Erie Manufacturing Division + Rice & Adams Equipment Division * Jahn Trailer Division 
Solar Sturges Manufacturing Division 
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New Developments 





ontrol equivalent to a throttle All engine conditions are, in 


. turn, automatically tied to this control 





NEW CARRIER-BORNE JET 


Brown & Sharpe cr ered ier ged cca 
e iltitude interception has passed its initial flight tests suce lly 


ee ssfull 
o The new plane, designated the XF4D, is tailless and is actually 








The XF4D carrier-borne jet interceptor 





1 triangular-shaped platiorm wing with a slin ‘ r 
ward to provide a cockpit for the pilot r 
rhe plane is ce signed to be catapulted from carrier dech ul 
to clim) rapidly to the upper atmosphere to it ept an 
on short notice 
MORPHINE SUBSTITUTE 
Methadone is the name of a new syntheti i kill W , 
may supplant morphine The new drug is made fr " 
common chemicals called nitriles. Grain tor graim, it ts the ¢ 
equivalent of morphine in relieving pam. There is plent 
yw and it can be made in any needed amount 
Methadone was developed in Germany during World \\ 
it the I. G. Farbenindustrie. Our Army, heretotore always 
erned over a possible rtage of morphine, ed tria 
m cooperation with the National Researc ( mci and t 
National Institute of Healt 
Never before has a line of micrometers offe h : : ae 
outstanding combination of re sere een ANTIRADIATION DRUG 
new Brown & Sharpe Micrometers. Discovery of a drug injection that may provide internal 
Greater durability and accuracy are provided by the tection against atomic rays has been reported by three Brit 
stainless steel, one-piece spindle and screw with hard- government researchers. The drug is thiourea, a substance « 
ened and ground threads. Easier, more accurate read- monty chtaleed ter heating Uren. one of the main constituents 
ing is made possible by the widely-spaced divisions, animal urine. In experiments carried on at the government at 
large-size thimble, black graduations, and dull chrome aa H 1 on - vier tee gran 
finish. Long-wearing carbide measuring faces assure ee ee ee ero ee 
enduring accuracy. exposed to normally lethal doses of X-rays. Of nine m : : 
See these new micrometers at your tool suppliers. For treated, eight survived 
illustrated folder describing the completely new line Mortality among mice either untreated or injected wit ‘ 
of Brown & Sharpe Micrometers, write Brown & Sharpe variety of other drugs ranged from 14 to 100 per cent 
Mfg. Co., Providence 1, R. 1., U.S. A. 
FEATURING SET AUTOPILOT 
H ® Carbide measuring faces ® Larger diameter thimble An electrical “copilot has been developed that wi s 
: ® Stainless steel, one © Exclusive adjustments \merica’s newest all-weather jet fighter plane throug! 
piece spindle easy, quick, accurate rolls, and other combat maneuvers with split-second ac« 
and screw ® Dull chrome finish Scientists and engineers of the Westinghouse Electric ¢ 


| W. buying through th y, tatréh i tion teamed up with flight engineers of the Air Matériel ‘ 
| e wige Descril 


mand’s Armament Laboratory to develop the autopilot. | 


as the first automatic pilot with “unlimited maneuverability 


: BS midget device will be installed in the F94C fighter plane be 
BROWN & SHARPE built for the U: S. Air Force by the Lockheed Aircraft Cor 


tion. Unflustered by great bursts of speed or abrupt changes 
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It’s ‘LOADED’ with 
BETTER TELEPHONE SERVICE 





















MANY more wires can be crowded into 
a cable sheath when the wires are fine. 
But normally, wires don’t transmit as 
well when they are fine and closely 
packed. 

Bell engineers long ago learned to 
make wires do better work by loading 
them with inductance coils at regular 
intervals. The coils improve transmis- 
sion and let messages travel farther. 
But originally the coils themselves 
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were large, heavy and expensive. The 
cases to hold them were cumbersome 
and costly too. 

So vear after year Bell scientists 
squeezed the size out of coils. To make 
magnetic cores of high permeability 
they developed Permalloy. Tough but 
extra-thin insulation permitted more 
turns to a core. 

New winding machines were devel- 
oped by the Western Electric Com- 


WORKING CONTINUALLY TO KEEP YOUR TELEPHONE 


Twenty of the Bell System's newest small loading coils 


are housed in the long black case, mounted in a cable splice 





like the one at the left 
This type of installa. 


tion permits the economical extension of city cables to serve out-of town subscribers. 





pany. Coil size shrunk to one-fiftieth, 


Some —like the one shown above 
can be mounted right in cables 
themselves. 
The 15,000,000 coils in the 


System today 


Bell 
mean thinner wires, 
more wires in a cable—more econom- 
ical service for you. They demonstrate 
once more how Bell Telephone Lab- 
oratories work continually to add to 


your telephone’s value. 


BY BELL TELEPHONE LABORATORIES 


SERVICE BIG IN VALUE AND LOW IN COST 
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New Developments such maneuvers, the 
ay the autopilot enables the human pilot t 





direction, the autopilot also will take com achieve the same effect with practically 





plete control of the plane during level no effort on a single control knob 


flight 






NEW CRYSTAL 





The jet plane version of the autopilot 





flight controller ot 


is exceptionally light. It weighs less than A revolutionary discovery that promises 
one-third the weight of conventional auto to make possible for the first time the 
matic pilots. It is a “first cousin” of the high-speed, automatic X-ray inspection ot 
stabilizers developed by Westinghouse thousands of industrial products was re 


during World War II to enable tanks to cently announced. The heart of the new 


fire accurately even while bumping along inspection system is a tiny crystal, knowt 


over rough ground. Where manual con as a “semiconductor,” which can be grow 


trols would require perhaps a 50-pound from a fraction of a millimeter to several 


force on the stick and rudder to effect millimeters in cubic size. When exci 


faster...easier to read...less expensive . . . durable 


SHELL-MARKING «in MARKEM MACHINES 


..eliminates costly production bottlenecks. These machines imprint 


identifying data clearly and easily on brass or steel shell casings 


THERE ARE FIVE SPECIAL SHELL-MARKING MACHINES 


designed and built by Markem. All make direct imprints, without trouble 
some and expensive metal stamping. All use durable, quick-drying inks 
which have been proved in actual use and allow swift changes of imprint 
data. Markem shell-markers can be installed right in your loading line. 
ready for heavy-duty service around the clock. Production speeds of 700 
to 7,000 per hour are possible, depending upon the caliber of shell 
being marked. 

Whether you need to mark 20's or 75's, complete rounds or shell con- 
tainers, mortars, or any cylindrical area on the body of a shell —there’s 
a Markem machine foy the job. Write today, giving specifications, and 


we'll submit estimates on the unit best suited to meet them. 






Keene 31, 


New Hampshire 









with X-radiation, it acts as an amplifier 
tube, releasing torrents of electrons that 
can be used to operate various types of 
nechanisms 

The crystals amplify the energy they 
receive 1.000.000 tumes. On an area-tor 
area basis they are over 1,000,000 times 
more sensitive to X-rays than are ioniza 
chambers used to measure X-radia 


tion and over 1,000 times mo 








an photoelectric cells 


COLD WEATHER BOOT 


Development of a new and rev 





lutionary 


boot for protection against extreme cold 
as been announced by the Navy Bureau 
i Supplies and Accounts. The Navy has 
ng sought footwear that insulated with 
uit requiring frequent drying, an espe 
ially difficult chore aboard submarines 
and icebreakers where high relative 
humidity and wet-cold is frequently et 
countered 

The new boot, originally intended pri 
mari for wear aboard ships in the 
Arctic or sub-Arctic but now adapted to 
use ashore or afloat, is rubber inside and 
out, with wool insulation sandwiched and 
sealed in as an interlining in the sole, 
around the foot and ankles, and in the 
expanding gusset-type tongue. It is worn 
with only one pair of medium-weight 


Wootl-cottor socks thereby keeping the 
rubber interlining as close to the skin as 


possible to prevent excessive perspiration 


The high rate of frostbite cases m 


irred by Marines in Korea indicated an 


imperative need for improved cold-weather 
footwear, with the result that the United 
States Marine Corps has let a contract for 
the production of a large quantity of the 
newly devel yped Navy boot 


FREE PISTON ENGINE 


\ revolutionary free-piston power plat 
whi combines conventional Diesel 
engine thermal efficiency with the advan 


tages of gas-turbine operation is «ke 


1 in a report available from Office 


scribe 
Technical Services, Department f 
Commerce. Supplementing previously pul 


ished information on this French-de 


veloped engine, the report deals with the 
pr en f obtaining operating stalnlity 
achieved despite the absence of mt 

and crankshaft linkages. The tree-piston 
gas producer is actually a supercharged 2 


cycle Diesel producing exhaust gas at 75 


p.s.i. pressure and 900-950 degrees Fahren 


heit which generates power by expansion 


to atmospheric pressure in a gas turbine 


(Order PB 100 124 “Operating Stability 


Floating Piston Gas Generators,” $1.75 


microfilm, $2.50 photostat, from Library 


of Congress Publication Board Project.) 


IMPROVED INSULATORS 


Iwo improved electrical insulating ma- 


terials have been developed by the Naval 
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SPECIFICATION 
CHEMICALS 
FOR THE 
GOVERNMENT 

ai cen AND ITS 
CONTRACTORS 










/ Your | 
New MPB = 
51 Catalog | 


omplete specifications on 


PROCESSES 
Pho ‘phatizing, Rust Proofing and Paint 
Bonding Chemicals 






































more than 70 different types 


end sizes of miniature boll SPECIFICATION NUMBER ACP SPECIFICATION CHEMICAL 
* QQ-P-416 Lithoform 
beorinas for recision Zinodine 
9 P RR-C.82 Lithoform’’ No. 32 
mechanisms presenting anti-friction, light weight, high load capa MIL-C-5541 (See also QPL-5541-1 Alodine 
MIL-S.5002 “Alodine 

city and other unusual conditions Granodine Dip, Sproy and Brush grades 
JAN-C.490, Grade | Granodine Dip, Spray and Brush grodes 

This new and expanded catalog contains complete and valuable SOON-F-408 Granodine” (Dip, Spray end Brush grodes 
Lithoform 

information, including most recent developments on weights, loads JAN-L-548 Permadine 
AN.-E-19 Alodine 

design data, applications and special bearings. Send for your Zinodine 
AN.-F-20 “Alodine 

copy today — ask for Catalog OD 51. Granodine” (Dip, Spray and Brush grades 
Lithoform 


Permodine 
. ) od Thermoil-Granodine 
MINIATURE FCOCISICOHBEARINGS Zinodine 
es See also USA. 3-213 


ee earte 





U.S.A. 57.0.2 

KEENE NEW HAMPSHIRE Type tl, Class A Ther moil-Granodine 

‘ . Type tl, Class 8 Permadine 

Suppliers to the World's Foremost Instrument Manufacturers aed tee Ey eae tnt ee oye od 
U.S.A. 51-70-1 

Finish 22.02, Class A Thermoi! Granodine 

Finish 22.02, Class B Permadine 

Finish 22.02, Class C Granodine Dip, Spray and Brush grodes 

U.S.A. 50-60.1 Granodine” (Dip, Spray and Brush grodes 

U.S. Naverd 0.S.675 Alodine 

U.S.N. Appendix 6 “Lithoform 

Novy Aeronautical M364 Permadine 

Thermoil- Granodine 

AN.C.170 See MIL-C.5541 

U.S.A. 72.53 See AN.-F.20 

AXS.1245 (See JAN.C-490 


Rust Removing and Metal Conditioning Chemicals 


SPECIFICATION NUMBER ACP SPECIFICATION CHEMICAL 
JAN-C.-490, Grade I! 
Type 4 Deoxidine’’ Nos. 126, 512, 526, 624, 670 
Type 5 Deoxidine’’ Nos. 170, 171, 670 
USA. 3-213 
Type |! Deoxidine’ (Wash.off grodes 
Type tl Deoxidine Wipe off grodes 


Metal Cleaning Chemicals 





SPECIFICATION NUMBER ACP SPECIFICATION CHEMICAL 
JAN.C.490, Grade I! 
Type 2 Ridoline 
Type 6 Ridosol 
U.S.A. 3-192 Ridoline” No. 3192 
Consider Hhese Advantages, USN. Appendix 6 Deoniciine 
@ Simultaneous Pickling and Phosphatizing Acid Inhibitors, Pickling 
in one bath! SPECIFICATION NUMBER ACP SPECIFICATION CHEMICAL 
US.N. 51.1.2 Rodine 


@ No Plant Corrosion troubles! 

@ Less Floor Space! 

@ Continuous 
Regeneration! 

@ Applicable to Defense 

Contract Work! 


Write us for descriptive folders and further information 
on the specification chemicals listed above. Additional 
copies of this chart are available on request. 



















Le | lo a 


COMPANY 






NEILSON CHEMICAL COMPANY 


~— 6580 BENSON ST, DETROIT 7, MICH meer ey Manufacturers of METALLURGICAL, AGRICULTURAL, ond 
PHARMACEUTICAL CHEMICALS 
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No name in the world en- 

joys a finer reputation than 
| WINCHESTER... the symbol 
of shooting supremacy to- 
day, just as it was in the 
_ days of the pioneer West. 
' The pride of perfection, 
the excellence of crafts- 
manship and materials 





| that distinguish products 
___ of the WINCHESTER division 
of OLIN INDUSTRIES are the 
same marks of quality 
America recognizes in all 
| _ of OLIN’S many products. 
a ‘ 





OLIN INDUSTRIES, INC. 


East Alton, Ill. 

Products of Divisions, Subsidiaries, Affiliates: 
WINCHESTER: Firearms, A ition, Flashligh Dry Cell Botteries, 
Roller Skates. WESTERN: Ammunition, Traps and Targets, Blasting 
Cops, Brass, Bronze, Phosphor Bronze, Nickel Silver, Copper. BOND 
Flashlights, Dry Cell Batteries. EQUITABLE, COLUMBIA, LIBERTY, 
EGYPTIAN, TEXAS, WESTERN: Roilwoy Fusees and Torpedoes, Black 
Powder, Dynamite, Blasting Caps. 
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New Developments 





Research Laboratory: One, a mica paper from low-grade ore 
and scrap at a saving of high-grade stock, will stand intense heat, 
is stronger, and has greater capacitance than kraft paper. Its 
greatest application is expected in electrical condensers. The 
other is an improved asbestos which forms readily into paper 
with excellent uniformity and high value as a dielectric. Manu 
facture involves a wetting process in which centrifugal action 


removes magnetite or iron-oxide particles 


NEW MINE DETECTOR 


An improved mine detector has been developed by the Corps 
of Engineers which will operate on land and under water. The 
new detector should prove effective in locating mined areas and 
expediting the movement of ground troops 

The new mine detectors will locate buried mines in any kind 
of soil, according to the Army. Older types are useless wher 
magnetite or black earth is prevalent. The Army says the new 
detector, also able to operate under water, should prove more 
effective in clearing beach areas. It has been a practice to lay 
land mines in shallow water near beaches to intercept landing 


craft and troops 


The presence of a buried mine is indicated to the operator o 
the new and improved device by a combination of visual and 
auditory means. The visual meter indicates the presence of a 
mine, and, simultaneously, its presence is further revealed by a 


distinct sound in the headset worn by the operator 


TANK ENGINE PLANT 


The gigantic Michaud Plant, one of New Orleans’ largest in 
dustrial sites, will be taken over by the Army for the manu 
facture of tank engines by the Chrysler Corporation under a 100 
million dollar contract. Approximately 6,000 workers will be 
employed at the plant. The Michaud operation will be a major 
part of a twin order given Chrysler by the Government. The 
tanks themselves will be built by Chrysler at a new plant built at 
Newark, Del. The tank order amounts to 99 million dollars 
The tank engines will be assembled at Michaud, under a 100 
million dollar assembly contract 


NEW INFLUENZA VIRUS 

\ new virus strain which affects children and may prove to 
be another type of influenza has been found in a recent epidemic 
ot acute respiratory disease by the Armed Forces Epidemiological 
Board. The new strain was discovered during an investigation 
conducted earlier this year in Michigan by the board's Com 
mission on Influenza, which operates under the auspices of the 
Army Surgeon General 


rhe recently discovered virus, which could be called Influenza 





CRONK MANUFACTURING COMPANY 
craftsmen in wood 


BOXES - CRATES - PALLETS 
INDUSTRIAL WOODWORK 


NEW BRUNSWICK, NEW JERSEY 
401 Cleveland Avenue 
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WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 


MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 














Builders and Operators of 
Ordnance Facilities 


OFFICES: 
500 Fifth Avenue Shreveport Lexington 
New York Louisiana Kentucky 
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or hot water 


as—stea™ on 
type. pha 


For complete motoring pleasure, 





drive in regularly at the sign of 






the Gulf Orange Disc. 
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MORE FOR YOUR MONEY 





WITH 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


MOISTURE PROOF 


The importance of a completely moisture-proof elec- 
trical connector can scarcely be exaggerated. But in 
addition to this important characteristic, there are a 
host of other exclusive features that make Bendix 
Scinflex connectors outstanding for dependable per- 
formance. For example, the use of Scinflex dielectric 
material, an exclusive Bendix development of out- 
standing stability, increases resistance to flash over 
and creepage. In temperature extremes, from —67°F. 
to +275°F. performance is remarkable. Dielectric 
strength is never less than 300 volts per mil. If you 
want more for your money in electrical connectors, be 
sure to specify Bendix Scinflex. Our sales department 
will be glad to furnish complete information on request. 








SMELL CONTACTS SCINFLEX ONE-PIECE 
High strength aluminum High current capacity INSERT 
olloy . High resist. Low voltage drop. High dielectric strength 
ence to corrosion ° . High insulation 
with surface Anish. resistance. 





© Pressure Tight ¢ Light Weight © Fewer Parts than 

* Radio Quiet * High Insulation Resistance any other Connector 
* Single-siece Inserts * Easy Assembly * Ne additional 

* Vibration-proof and Disassembly solder required 


SCINTILLA MAGNETO DIVISION of 
SIDNEY, NEW YORK 
8 ] ; : 





New Developments 





C, was isolated during a mild outbreak of influenza associated 
with A-prime strains of virus. The epidemic occurred in Michigan 
last spring. Studies up to the present have disclosed two clear-cut 
categories of influenza, A and B, as well as some rather pro 
nounced differences between substrains belonging to each of the 


types 


FORGING PROCESS 


A new forging process which eliminates riveted reentorcements 
in the manufacture of aircraft wing panels has been developed 
by the Air Matériel Command in conjunction with industry 
Specially designed dies and a vertical hydraulic press are used 
to forge integrally stiffened wing skins '4-inch thick, making 
strengthening unnecessary. Cost of the rivets (as many as 15,000 
are used in each surface of a conventionally made wing) is saved 
as well as the man-hours required to install them. Aluminum 


loss is almost nil 


POWERFUL HEATER 

The first portable ground heater to be powered by a gas 
turbine engine was recently delivered to the U. S. Air Force by 
the AiResearch Manufacturing Company of Los Angeles. The 
result of a rush development-production order placed by the Air 
Force several months ago, the new heater will produce 4,000,000 
B.T.U.’s per hour when the outside temperature is 65 degrees 


below zero 


RADIATION “DOG TAGS” 


Navy researchers have developed two types of radiation “dog 


tags” which appear to fill the requirements for the protection 


, 
I 

of its personnel. Both types are simple, rugged, and inexpensive, 

h measure 


the amount of radiation exposure the wearer has experienced 


the Navy said. In addition, these “dosimeters,” whic 


keep their sensitivity in siorage and under extreme heat 

One type uses salt crystals known as alkali halides, which are 
normally transparent but turn blue when exposed to gamma rays 
the 
} 


Silver-activated phosphate glass is the sensitive element ir 


other type. Gamma rays convert the glass into a phosphor whi 


takes on an orange color under ultraviolet light 


SET PILOTS’ HELMET 

U. S. fighter pilots may now bail out at speeds of “more than 
500 miles an hour” without fear of head injury or loss of vital 
oxygen equipment. This important safeguard, particularly for 
jet pilots, stems from a new plastic visor that virtually glues a 
crash helmet to a flier’s head during high-speed, high-altitude 
bailouts. The shockproof spherical visor, developed by Bausch 
& Lomb Optical Company at the request of the Air Matériel 


Command, is now in production 





THe HARVEY METAL CORPORATION 


Engineers and Manufacturers 


SMOOTH FORGED 
BRASS, COPPER and ALUMINUM 


CHICAGO, ILL. 
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This loud-mouthed automatic tre whistle 
can be heard tor a quarter mile 


ERE’s one of the most unusual 
H and foolproof fire protection 
devices ever made ? There are no 
wires, batteries or bells Just a 
whistle attached to a high pressure 
cylinder filled with CO.. When the tem 
perature exceeds a pre-set limit, the 
compressed CO, is released into the 
whistle stem The piercing blast can 

be heard for a quarter mile 
Tubing is an important part of this 
Tene fh eee automatic fire signal, and both cylinder 

will De furnished , 
oo cnet and whistle are made from Shelby 
Seamless Steel Tubing. Every cylinder 
undergoes a pressure test of 3,000 p.s.i 
and there has never been a failure in 
8 years of use 

Reliability is only part of the story. 


costs drastically, bec ause the bas 
shape 1s already made You don’t end 
up with half of your steel lying on the 
floor in the form of scrap. Furthermore, 
Shelby Seamless Tubing ts easy to ma 
chine, and its uniform quality permits 
high speed production 

Let our service engineers work with 
you to obtain tubing that will fit your 
needs exactly. And make a note to 
write for Bulletin No. 17. Address Na- 
tional Tube Company, Frick Building, 
Pittsburgh 19, Pa 


NATIONAL TUBE COMPANY, 
PITTSBURGH, PA. 


(TUBING SPECIALTIES DIVISION) 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


There's the economy angle, too ° 
Shelby Seamless Tubing has enabled 
many manufacturers to cut material 


Wanted! 


. i AVY GREATER OPPORTUNITY 


(AMPCO) 


For deep hole drilling 


FOR SERVICE ON 


POLISHED FLUTES DEFENSE PRODUCTION 


POLISHED FLUTES » greet 


| 
. 


+ tO 
Puy oto? 
O44 


Rated 


AMPCO TWIST DRILL DIVISION 


GREENFIELD TAP AND DIE CORPORATION 


REENFIELD MASSACHUSE 
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MASTER CRAFTSMEN IN METAL” 


COTAOL SHES Vers 
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No. 41065- 


GET YOU DOWN, BILL... 
TAKE IT TO TENNEY 


“Take it to-Tenney” is sound advice 
when you're faced with a testing 
problem. For years Tenney has spe- 
cialized in designing and building 
testing equipment to meet the strict- 
est specifications for sand and dust, 
low temperature, high altitude, liquid 
immersion, salt spray and many 
other conditions. Absolutely accurate 
simulation of changing conditions 
can be obtained through the use of 
Tenney program control apparatus. 
Tenney engineers are always avail- 
able for consultation and help. You 
need only ask for their assistance. 
For literature and further information 
write Tenney Engineering, Inc., Dept. 
D, 26 Avenue B, Newark 5, New 
Jersey. 





This Tenney Variable Temperature—Humidity 
Chamber was built to run high temperature, 
humidity, and mildew-resistance tests (Groups 
10, 30 & 70) on aircraft electronic equipment 
and components under 41065-B. Specified 
range from 60°F. to 200°F. Relative humidity 
20% to 95%. Sizes from 3 cu. ft. to walk-in 
rooms. 


@® 7183 


enney 


— and Manet of A ie Tempere- 


ture, Humidity and Pressure Control Equipment 
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ATOMIC 


ENERGY 





ORE ANALYSIS MANUAL 

The Atomic Energy Commission re 
cently published a new technical booklet 
describing the analytical procedures for 
determining the uranium and thorium 
content of ores. The booklet, entitled 
“Manual of Analytical Methods for the 
Determination of Uranium and Thgrium 
in Their Ores,” was prepared by the 
technical staff of the AEC’s Analytical 
Laboratory at New Brunswick, N. J 
under the direction of the Raw Materials 
Operations Office 

The new manual, which is intended 
principally for chemists and assayers with 
an understanding of chemical funda 
mentals, contains a compilation of the 
methods for the analysis of pitchblende 
carnotite-bearing sandstone, shales, phos 
phate rock, and monazite sands. It was 
prepared for the particular purpose ol 
assisting and encouraging commercial 
laboratories, as part of their normal busi 
ness, to take over gradually the function 
of making uranium analyses for pros 
pectors and miners. This function is now 
performed largely by ofhcial laboratories 
of the AEC, 1 S. Geological Survey 
and Bureau of Mines 

The booklet is available from the 
Superintendent of Documents, U. S. Gov 
ernment Printing Office, Washington 25 


D. C., at twenty cents a copy 


DATA DECLASSIFIED 

The Governments of the United States 
the United Kingdom, and Canada have 
adopted a revised “Declassification Guide,’ 
which will permit the publication of cer 
tain information necessary to the design 
construction, and operation of specihed 
low-power nuclear reactors used for re 
search purposes 

The action is an outgrowth of the 
Fourth International Declassification Cor 
ference of February 1950 at the Britis! 
Atomic Energy Research Establishment 
Harwell, England. It recommended revi 


sions to the “Declassification Guide” used 


yy the three nations to determine what 
atomic-energy information held jointly 
may be published and what information 
is to remain classified 

Technical information  declassifiable 
under the guide must be reviewed prior 
to publication in accordance with the 
deciassification procedures in effect in 
each of the three nations. Details on 
design, construction, and operation of the 
newly declassified reactors will be con 
tained in a number of technical papers to 
be published after clearance through the 
declassification system. Values of per 


tinent nuclear constants of uranium, re 
juired for work in this held, will be 
published in a special technical report t 
e issued by the atomic-energy agencies 
of the three governments 

[he three governments have deter 


mined that the release of informati 


under the revised guide will speed t 
training of nuclear-reactor engineers ar 
technicians and will hasten atomic-energy 
levelopment in these countries, parti 
ilarly for peacetime applications. It was 
determined that this information woul 
not aid rival nations in the development 
f military applications ot atomic energ 
Low power research reactors cannot 
ised for producing atomic weapons 


wer 


ATOMIC SUBMARINE 
\n atomic-powered submarine, of whi 
the first would cost an estimated $40,000 


OOO, or about four times that of present 
fleet-type submarines, might be capable of 
greatly extending the operational range 
while completely submerged and at speeds 
greater than of surface operation, ac 
ording to K. A. Kesselring, assistant 
head of the engineering division of the 
Knolls Atomic Power Laboratory, Sche 
nectady, N. \ 

Even though the snorkel breathing tube 
introduced in World War II, now makes 
it possible for submarines to remain sul 
merged for far longer periods than for 
merly, they are still tied to the surface 
since their Diesel engines must be suj 
lied with air. The atomic submarine 
however, could cruise completely sub 
merged for periods limited only by tl 
iir requirements of the crew 

It could be designed for underwater 
ruising as the normal operation, and t! 

e hull design could be altered to in 
rove its hydraulic characteristics so that 

w the same amount of power delivered 

the propeller shafts, its submerge 
wed would be even greater than what 
it could do at the surface 

In addition, full-speed underwater opera 
thor would he  possib! for extence 
eriods reckoned in days rather than in 

irs. And since the submerged speed 

mild be enough to bring all surface 
vessels within its range, the submarine 
would become a wolf that could go after 
its prey not, as in the past, a spider 
that must wait quietly for its victim to 
approach 

Instead of increasing the amount of 
machinery, atomic power might reduce it, 
and the dead weight of atomic fuel for 
a long cruise would be negligible 


ORDNANCE 











FRANTZ FERROFILTER 


catches ferrous particles 
aS fine as one micron 


and increases the life of 
machinery using circulating oils 

ia ALL machinery using circulating oil systems, the metc! 

worn off the surfaces becomes mixed with the oil causing 
abrasive damage to the smooth surfaces of bearings and 
gears. The abraded metal remains in the oil until removed. 
Through the FRANTZ permanent magnet FERROFILTER 
(Magnetic Filtering) steel and iron particles are magneti- 
cally extracted from suspension in the oil — even as smal! 
@s a micron in size. 

The cross section shows how the FERROFILTER works 
Oil enters the space around the magnets, flows inward 
through channels in the lower magnet, then upward 
through the upper magnet. Although offering very little 
resistance to the flow, the hundreds of feet of strongly 
magnetized grid edges comb and re-comb the liquid, 
splitting the flow stream into 
| thin elements and forcing 





~~ 
, each particle of iron, steel, 
WZ y~ scale, core-sand, etc., to pass 
pS | very close to the grid edges 
~ \ “ Many of the iron particles 


| dese are caught magnetically be- 

fore the liquid enters the grid 
stacks, in which the finest par- 

ticles are removed. This dual 
action gives an extremely 
high efficiency of removal, 
thereby extending the life of 
bearings and other wearing 
surfaces. 




















Ae more mae 


The FRANTZ FERROFILTER is reducing 
abrasive weor in hundreds of plants, both 
large and small. There are mony types 
ond sizes sure to fill your particular re 
quirements. Send now for ovr bulletin 
No. 50 for detailed information 





FRANTZ 
FERROFILTER 


® Catches ferrous particles as fine 
3 one micron 

* No replacement posts to buy is 

® Full flow and non-clogging 





© Easily attached $-$: $-4 coe 
© All parts easily accessible and A FERROFILTER GRID 
Quickly cleaned Magnified inset shows peorticies on 


collected grid edges. 


5. G. FRANTZ CO., INC. 


P.O. BOX 1138 e TRENTON 6, N.J. 
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the governor that 


OUdWied 


—"? 


of automotive 
vehicle operation 


The Handy Vari-Speed Governor used 
on many well-managed truck fleets over 
a period of years has proved its out- 
standing value in preventing costly 
operating practices. 


A poll of 180 such fleets shows actual 


savings as follows: 
General maintenance 
Engine repair 

Tire maintenance 
Insurance 

Lubrication 

Fuel 

Brake maintenance 
Accidents 


Other King-Seeley automotive in- 
struments with long successful service 


records include: 


© Telegages—Fuel level, oil pressure aad 


water temperature 
© Ammeters ¢ 


KING Srp 


(ORPOR 


INN ARBOE 


Speedometers 


EY 


ATION 


, 




















— FROM THE RECORD 


COMPLETE 





TESTING 


VEHICLE PRODUCTION 
Compare the pre-Korean and 
week's budgets. Of $9,600,000,000 voted 


last 


for the Army last week, $6,500,000,000 is 
for tanks, motor vehicles, guns, spare 
parts, and other “hardware.” Thus the 
ratio of such procurement to other items 
has become more than seventy per cent 
of the whole as compared with less than 
fourteen per cent before initiatgon of the 
accelerated defense program 

The trend is clear. The impact of the 
defense program on the automotive im 
dustry will be tremendous. Your industry 
produced more than eight million civiliat 
1950. No contract the Army 


vehicles it 
= has let to date will directly put out of 


production any existing automotive as 


by BOWSER sembly line, but there is no doubt that 
TECHNICAL many companies will soon have cutbacks 
in civilian production caused both by the 
REFRIGERATION need for producing defense items and by 
the scarcity of raw materials for civilian 
Bowser Walk-in Rooms have a __ items 
temperature range from -}-180°F. Phe Army's plans for the fiscal year 
to —100°F. and relative humidity “tee <n ag selena le dhe oendliores 
simulation from 20% to 95%. Bee gis atone —Unper SECRETARY oF TH? 
cause of sectionalized panel con- Army ArcHIBALD S. ALEXANDER befor 
struction any size or shape room the American Society of Automotive ly 
can be manufactured for final = gineers, Detroit, Mich 
assembly in the field. Smaller sizes OVIET INTENTIONS 
are preassembled at the factory. Miler , } ; 
ilitary strength in being can at best 
Extended ranges of temperature, provide only a cover for the development 
humidity and provision for altitude of more effective means of waging peace 
simulation can be provided. Special = Without the deterrent to Soviet aggression 
accessories and instrumentation also = Which =a respectable armed force alone 


1951 require the spending of more that 

















available can provide we may never have a chance 
to employ these other means to win the 
¢€ ad, J £ 2. | 

E peace. If we fail to close the land-power 

Simulation Chambers — ‘ , ff | ae ti 
Wide ra: pr yan gap, our best efforts to close the lead-time 
and performance ratings. gap may well be in vain. Our concept 
Meet all Govt. test specs. must thus be twofold—ready military 
eeoees s strength to deter aggression and buy time 
BOWSER TECH. REFRIG., Terryville, Conn. 8 and an athrmative, coordinated political 
Send me more information on the following: g economic, and psychosocial program to 

' 


Walk in Chambers o High Altitude Tests oO win the war for men’s minds. What does 
Wigh Temp. Tests ()_ Mildew Resistance Tests [7 this twofold concept mean in terms of a 
Low Temp. Tests () Sand & Dust Tests oO : positive course of action? 

Fungus & Humidity Tests [~) Explosion Proof Tests =) Although no American can divine the 


a intricacies and timing of the plans which 
Nome on 





the masters of Soviet Russia have devised 


—_——— 


for our destruction, we can arrive at cer 





tain obvious conclusions as to their intent 


and design. High among their immediate 





objectives must be that of increasing their 


control over the world’s economy and 

BOWS t RK industrial potential. Outside of continental 
United States itself, the greatest con 

TECHNICAL REFRIGERATION centration of industrial potential in the 
te world is in Western Europe. If they can 

secure control of Western European 


economy without causing its destruction 


in the process they will have gained years 
of time in their program tor world domi 
nation. To secure Western | urope intact 
therefore, I think we can axiomatically 
assume to be their intent 

In these premises it seems fair to as 
sume that were we, in collaboration wit! 
the free nations of Western Europe, to 
develop sufficient military potential in 
being in those areas as to convince the 
Soviets, beyond a reasonable doubt, of 


ur intention and determination to fight 


for every square foot of territory, their 
military invasion of these countries might 
never be launched 

Were they convinced that the only re 
ward of, what to them would be a difficult 
and expensive campaign, would be only 
the smoking remnants of Western Europe 

a scorched earth of impoverished pe 
ples and dislocated economies—it seems 
extremely doubtful whether these practical 
realists of the Kremlin would consider 
such an effort worth the cost. Indeed 
eir record has been consistently to over 
power weaker peoples, not to challenge 
situations of strength ASSISTANT SECRI 
TARY OF THE ARMY Kart R. BENDETSEN 


cfore the Railway Business Association 





« AIR POWER 
It is apparent that even air power is 
not the single miracle deterrent that can 
dispel the danger of war by accomplisl 
ing all missions. Indeed, any one w 
vould fear war less for believing that air 
yultl win it handily is deceiving himseli 
wit an illusion 
Let m strategic air bombing we do 


have for the first time a weapon capable 


of cracking an enemy's will to resist by 
striking at his home sources of strengt! 
Nevertheless it does not follow that air 
ombing could deter an enemy bent on 
the plunder of Europe's resources 

For to defeat an enemy by crushing his 
home sources of supply it is essential that 
we prevent him from acquiring new ones 
Unless Western Europe is adequately 
defended, an enemy might overrun its in 
dustrial plant and readily supplant its 
own logistical sources by those acquired 
through conquest. Thus, were an aggressor 
to occupy the nations of Western Europe 
it would have circumvented the decisive 


ness of strategic air power in the war 


For that reason the decisiveness o 
strategic air power is peculiarly dependent 
upon the ability of ground armies to with 
stand an aggressor and limit him to his 
own home sources of supply. And since 
those ground forces are dependent upon 


the Navy for their logistical support, air 
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STAINLESS STEEL has great strength . 
the quality of welds which seal the joints. In all kinds of manufacturing 
—military work in particular—stainless is being used more widely. 
If you weld stainless, you must choose electrodes with care. 


PAGE STAINLESS STEEL ELECTRODES, AC or DC, give a stable arc 
under all conditions. The metal flows smoothly. Slag is clean and easily 
removed. The coating resists cracking down to very short stubs. 

Now available in 10-lb. lined, hermetically sealed metal cans which 


can be reclosed. Be sure... specify Page Stainless Steel Electrodes. 


. the BEST... for any weld 
... on all types of stainless steel 








Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, 
New York, Philadelphia, Portiand, San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 


AMERICAN CHAIN & CABLE 


ONAN BUILDS 


ELECTRIC 
PLANTS 


FOR EVERY NEED! 











ONAN builds electric plants to meet 
the requirements of any military 
oy 

nan gasoline-powered plants are 
built in a wide range of sizes and 
types from lightweight, portable 
units (400 to 5,000 watts), up to 
35,000-watt models for heavy duty 
and emergency use. Onan Diesel 
powered plants are designed for 
continuous service as 4 primary 
source of electric power. Special 
electric plants adapted for military 
use end in industries such as rail 
roads, airlines, construction, radio, 
marine, and oil fields are available 


ONAN ELECTRIC PLANTS 


A.C.: 400 to 55,000 watts, all 
standard voltages and frequen- 
cies. D.C.: 750 to 15,000 watts 
115 and 230 volts. Battery 
Chargers : 400 to 3,500 watts, 6, 12, 
and 32 volts. Also Onan 400- 
cycle motor-generater sets 1% 
to WKW, one and three phase 






D. Ww. ONAN a SONS INC. 


7603 University Avenue, Minneapolis, Minnesota 
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Heil Aircroft Refuelers 


but its strength is limited by 





Heil Cable and Hydraulic Dozers 


Monufoctured By 


THe HEIL co. 


GENERAL OFFICES © MILWAUKEE 1, WISCONSIN 


Send For Complete Catalog _ 
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The ¥%4” MallDrill that 
outdrills all Drills... 


cand we'll prove it in your 
plant under your own conditions 


Whatever your drill requirements— 
e capacity e speed e weight e type of power 
you'll find them in a MallDrill ... for continuous, trouble-free production. 
Use the coupon to request a demonstration or the useful booklet, “More 

Ho.es «nv A Hurry”. MallDrills in all capacities electric, flexible shaft, 
high-cycle, and pneumatic are available. For Mall makes the complete line 
of portable power tools 

18 Factory Service Branches in U.S. and Canada with complete 

parts stocks serve thousands of dealers and millions of users 





ee et se eee ee 


Mal! Tool Company 

7708C S. Chicago Ave. 

Chicago 19, Illinois 

© Please send me your free booklet “More Hotes tn a Hurry.” 


€) I would like a free demonstration in my own plant 





Name 


Dept 
Address 
City State 


Kind of Tool 


POWER 
REG US PAT OFF. T 0 0 L $ 


Put POWER into MANPOWER 


Manufacturers of over 1000 Tools for a Million Jobs 


| 
! 
| 
l 
| 
| 
| 
Company 
| 
| 
! 
I 
I 
4 











power becomes no less dependent upon 


sea power than are the Allied land forces 


Eur pe 

By the same token, both are similarly 
dependent upon strategic air power. For 
however speedily we re-create Atlantic 
community land strength and its support 
ing sea power, we shall never mobilize 
manpower to withstand Communist 
aggression unless air power can demolish 


limit 





the enemy's logistical sources ar 
his armies to what they might 


cumulated in stock piles.—Gen. | 





V ANDENBER( Chief f Staff 
Force efore the National Association of 
vad News rectors, Chica 


ATOMIC ENERGY PROGRAM 
Ten years ago there was no atomic 
energy program in this countr Today 


we have a program housed in a physical 


plant i which the capital investment 
amounts to nearly two and a quarter 
billion dollars and comprises one of the 


largest and probably the most complex 
systems of laboratories, manufacturing 
plants, and test facilities ‘in the entire 
world 

Geographically these facilities extend 
from the Brookhaven National Laboratory 
on Long Island to the Radiation Labora 
tory at Berkeley on the Pacific Coast and 
on out to the remote weapons test site at 
Eniwetok Atoll in the Marshall Islands 
The lines of supply for these plants and 


laboratories reach to such distant regions 


as the Belgian Congo and the Canadian 


Arctic 

In size, the facilities range from small 
suites of offices in such cities as Boston, 
Cleveland, and Denver to the 400,000-acre 
plutonium production works at Hanford, 
Wash., and the 440,000-acre reactor test 
station in Idah« 

The total land area occupied by the 
installations owned by the Atomic Energy 
Commission comprises some 2,800 square 
miles—an area almost equal in size to the 
states of Delaware and Rhode Island 
combined. These holdings are located in 
nineteen States and inclutle Eniwetok 
Atoll in the Pacific Ocean 

To man this vast system of plants and 
laboratories the atomic-energy program 
now employs some 70,000 people. About 
5,000 work directly for the Commission 
and 65,000 for the industrial concerns and 
educational institutions that operate the 
production and research facilities under 
Government contract. By fall of this year 
this total number will increase to very 
nearly 100,000. Subcontractors and sup 
pliers that perform work related to the 


program are numbered in the thousands 


I Keirh GLennan, l Ss 1 tomic 
E-nere Commissior before alumni of 
‘ 


tevens Institute of Technology, Neu 
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AT NNR 
CLEVELAND CONTAINERS 


have proven performance. 


We have long experience in Ordnance 
Packaging to service specifications. 





SPARE PARTS PACKAGING for protection 
in handling and in transit. 


Packaging Containers for Ammunition, 
Signal Flares, Spark Plugs, and Special 
Applications. 


Plugs and Sleeves to protect threads. 
We serve the United States and Canada. 


Consult our nearest plant. 









6201 BARSERTON AVE. CLEVELAND 2, NERC 
© All-Fibre Cans * Combination Metel end Peper Cons , 
* Spirelly Weund Tubes end Cores for all Purposes 
PLANTS AND SALES OFPCES C > Ms 
emerburg Md. Opdensby 















Why So Many Products are 
Handled by EXACT WEIGHT... 


Thousands of products go across EXACT WEIGHT Scales today 
Why? The facts are that every scale we build fits the operation as to 
type of product .. . planned production line layout . . . weight 
capacity of the product handled .. . tolerance, over and under 
weight . . . speed of operation, whether the work is done by hand, 
Semi-automatic or fully automatic 
weighing .. . working conditions 
under which the product is han 
dled All of this has given us 
countless experiences in many in 
dustries and with many, many 
products. The result has been that 
old users buy this sound equip 
ment again and again 
+» » « Bew users are 
added daily. Both 
have found that EX 
ACT WEIGHT Scales 
generally do their 
particular task faster, 
with less waste and 
at less cost than any 
other like equipment 
Write us about your 
handling problem 


EXACT WEIGHT SCALES 






























THE EXACT WEIGHT SCALE COMPANY 


900 W. Fifth Avenue COLUMBUS 8, OHIO 
2920 Bloor St. W.. TORONTO 18, CANADA 
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OR SHIPMENT AND STORAGE of 

both radial and jet types of air- 
craft engines, Rheem Manufactur- 
ing Company has developed special 
shock-mounted steel containers 
which hermetically seal entire en- 
gines against weather, atmosphere 


and tampering. 


They can be stored in the open for 
indefinite periods—they can ac- 
tually be thrown overboard and 
floated ashore without damage. 


Readily opened for immediate en- 
gine installation, these remarkable 
containers may be re-used for return 


shipment of the old engine. 
Another First from Rheem... 


World's Largest Maker 
of 


Steel Shipping Containers 


RHEEM MANUFACTURING COMPANY 
570 Lexington New York 22 


Avenue New York 
Rheem 


R 




















mannii 


) 


PROTECT ALL ASSEMBLIES AGAINST 


SCREW THREAD FAILURE 


Use Heli-Coil Inserts of precision-formed stainless 
steel or phosphor bronze wire. They give permanent 
armored protection to all threaded members. They 
ELIMINATE vibration-wear, failure and stripping 
... also galling, seizure, and corrosion, even in the 
presence of salt air, dampness and tropical humidity. 


Assembly and disassembly, however frequent, are 
easily and quickly done with no thread wear. Produc- 
tion salvage and field repair of damaged or defective 
threads are simplified. One ordnance manufacturer 
salvaged over $200,000 worth of castings in a year. 
Specially designed Heli-Coil ordnance kits are ap- 
proved for base and field service. 

Heli-Coil Inserts are widely used in jet and re- 
ciprocating engines — nearly 600 in one famous en- 
gine! — in airframes and accessories, in gun-mounts, 
radar and electronic instruments, fire-control mech- 
anisms, transmissions and many other products. Heli- 
Coil Inserts fit National Coarse and Fine Thread sizes, 
pipe threads, all automotive and aviation spark plugs. 
Meet all industrial, military, and aircraft specifica- 
tions. Class 2, 2B, and 3 fit. 


HELI-COIL 


Protecting Screw Threads for Industry 


CORPORATION 





es. Retebarowres. a a ee ee 
HELI-COIL CORPORATION : 
| 47-265 Thirty-Fifth Street, Long Island City 1, N. Y. | 
I | 
| Please send me Bulletin 650 on Design Duta | 
| [) Bulletin 349 on Salvage and Service | 
l | 
| | 
j NAME 
lh ! 
STREET | 
city. ZONE STATE 
Lee eS ee ae a —-——4 
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Chief of Staff: Prewar Plans and Preparations. By Mark S. 


Watson. Washington: Government Printing Office 
520 pp. $3.75. 
Tit vantage point from which the American people contr 


und operate the machinery of war—the Office of the Chief of 
Staff, U. S. Army—is the subject of an official hist written 
Pulitzer Prize winner Mark S. Watson and published by the 
Department of the Army 
How decisively public opinion affects the size of the Army 


and its degree of preparedness is revealed by the close examina 
tion of what goes on in the Office of the Chief of Staff, as px 
tured by this volume. For although the Army works out plans 
tor emergencies, the author points out, it is the public pulse 
which in the tinal analysis gives Congress and the White House 
the stimulus to “provide” for the common defense 

In the light of current events, Mr. Watson's recital of the 
complex problems faced by the Army—and especially by the 
Chief of Staffl—in the years preceding World War II has 
astonishing applicability today 

Like other volumes in the series on “The U. S. Army in 
World War II,” of which this is the sixth, “Chief of Staff 
Prewar Plans and Preparations” is a scholarly and objective 
work and launches a 9-volume history of the War Department 
Other volumes in this subseries will deal with the Secretary 
f War, the Chief of Staff's office during the war vears. and with 
the divisions of the War Department General Staff.—Ropert 


i MSWORTH 


The Effects of Atomic Weapons. Prepared by the Atomic 
Energy Commission and the Department of National De 
fense. Washington: Combat Forces Press. 438 pp. $3. 


How To Survive an Atomic Bomb. By Richard Gerstell. 
Washington: Combat Forces Press. 148 pp. $1.95 (boards). 


How To Survive an Atomic Bomb. By Richard Gerstell. 
New York: Bantam Books. 146 pp. $1.25 (paperbound). 





Ti SE three books are versions of the same thesis. “The 
Effects of Atomic Weapons” is a comprehensive and fairly 
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FIGHTING MEN KNOW BLAW-KNOX... 


World War II carried Blaw-Knox- 
built materiel all over the world. 






Builders of airports far and near 






for our armed forces, anti-aircraft 






gunners of our fleets, and in fact 






men of all of our military services 






were served by Blaw-Knox 






Products. In war as well as in peace, 






Blaw-Knox serves the Nation. 







BLAW-KNOX COMPANY 
Pittsburgh, Pennsylvania 







Offices in Principal Cities 


Received 7 Army-Navy 
/ : “E” Awards 


+ 






OPERATING DIVISIONS: BLAW-KNOX «+ BLAW-KNOX 
SPRINKLER*« BUFLOVAK EQUIPMENT «+ BUFLOVAK 
MIDWEST CO. « CHEMICAL PLANTS* « THE FOOTE 


COMPANY, INC.** « LEWIS FOUNDRY & MACHINE « 
POWER PIPING* « UNION STEEL CASTINGS 


*Operates as a division of Blaw-K nox Construction Company 
**Subsidiary of Blaw-K nox Company 























GOVERNMENT FINISH SPECIFICATIONS 


and the Parker Products which meet them ST rT INDUSTRIAL 
hostheen|] WHEELERS 





SPECIFICATION PARKER PRODUCTS 
JAN-C-490, Grade |........... Bonderite 100, 125, 140, 160, 170, 180 
JAN-C-490, Grade I! 
Ta  !!!lUllUlU Ue 
a a . Parco Cleaners 250 and 260 
ee Parco Cleaners 210 and 220 P 
ee sce... vn ssesee,,Paneo Cleaners 100, 101, 110 for material handling or equipment 
PMID s wcicescccccece ....Parco Compound—Parco Powder ee ond 51 hp “— / : 
U.S.A. 57-0-2 Models / 
Type Il, Class A and Class Al...............Parco Lubrite 1, 2, 3 / 
ee ee Parco Compound—Parco Powder 
Type ll, Class C...... Bonderite 32, 34, 100, 125, 140, 160, 170, 180 
U.S.A. 50-60-1C.......00000++++. Bonderite 100, 125, 160, 170, 180 : 
U.S.A. 3-213 
Midatishkinieeswiesksves .«seee+Parco Cleaner 250 
eee he nage a Seupwtainetiadeall Parco Cleaner 260 
0 re (See JAN-C-490) 





anal Bonderite 32, 34 


Navy Aeronautical M-364........... Parco Compound—Parco Powder 


For information regarding other specifications write: 


165 E. liwastes Minnearoris-Mouine 


PARKER RUST PROOF C0. Detroit 11, Michigan Se eee See Te 
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when you think of 

ENGINEERED 

CONVEYING 
SYSTEMS 


the name to 
remember is 


~ ALVEV-FERGUSON 


the original SINCE 1901 


THE ALVEY-FERGUSON COMPANY, 530 DISNEY ST., CINCINNATI 9, OHIO 
Offices or Representatives BH in Principal Cities 


‘ 


You Can SEE the Superiority of Alvey-Ferguson Conveyor Engineering 
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Book Reviews 


complete study issued under the direction 
of the Civilian Mobilization Office. It has 
the commendation of the National Se 
curity Resources Board and is recom 
mended as a source of scientific imtorma 
tion for technical personnel engaged in 
civil-defense planning activities. It con 
tains detailed descriptions of the physical 
phenomena associated with atomic explo 
sions and provides certain basic data help- 
ful in the preparation of practical plans 
for atomic warfare defenses 

This book is the last word from authori 
tative sources on what the civilian and 
ivilian organizations should know and be 
prepared to do when confronted with the 
effects 1 atomic weapons 

The other two books are in the same 


condensed catachetical text although their 


form of presentation is different. But both 
are handy pocket volumes containing the 
pertinent questions and answers with 
which every one should be familiar 
Either of the two volumes, or both for 
that matter, should have widest circula 
tion among all groups of American citi 
ens so that in the event of an atomic 
attack ignorance of what to do will not 
add immeasurably to the degree of 
destruction and suffering which will 
follow 

Under present world conditions it is an 
obligation of citizenship to know how to 
behave should atomic bombs be used 
against civilian populations—which God 
forbid. Such use—of any kind of bombs 
tor that matter—is morally wrong. But 
having made the bed we must now be 
ready to lie in it—and hope to get up 
again'—Lro A. Copp 


Theory of the Interior Ballistics of 
Guns. By Dr. ]. Corner. New York: 
John Wiley & Sons, Inc. 443 pp. $8. 

Tut interior ballistics of guns has long 


been a rat! ject because 


r empirical st 


it has been so difficult to make funda- 
mental experimental studies of the proc 
esses involved when a gun is fired. Thus 


there have arisen various “systems” of 





interior llistics for predicting velocities 
and pressures, which work well enough 
tor moderate velocities when the systems 


are properly calibrated by frings 





The modern trend toward guns of 
igher velocity and toward such special 
types as recoilless and tapered-bore guns 
makes it less likely that one can continue 
to use the present systems without im 
portant changes. Among the changes that 
will probably be necessary are improve 
ments in the treatment of gas flow and 
heat loss 

It is just in such matters, the prepara 
tion of readers for serious research in 
these modern aspects of the subject, that 
Dr. Corner’s book will probably be of 
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ONCE 
GAIN 


the experience, skill and facilities of Burgess- 
Norton are at work in the production of parts vital 
to our rearmament program. 





In World War II Burgess-Norton played a major 
part in the development and production of tank 


track links and blocks. 


Since that time our development engineers have 

been constantly redesigning these track parts 

to keep pace with the many improvements 

and design changes in America’s tanks. Today 

we are again in production of new, improved 

tank links and blocks to meet the 

expanded requirements of the 

new tank program. - 





MFG. CO. ceneva 


ESTABLISHED 


LLIncols 


N 1903 





March-April, 1951 








tVOLUME FANS 
DO MANY 
JOBS WELL! 





RUGGED CAST IRON 
BLOWERS-EXHAUSTERS 
Are Reversible and Adjustable 


Here are efficient, easily moved fans to handle scores of air 
jobs in the plant—cleaning, drying, draft, material conveying, 
exhausting vapors, dust, gases, etc., up to 10” static pressure. 
Cast iron construction withstands moisture and heat. The 
fans are quiet running, on dust-proof ball bearings. Top photo 
shows 5 of the eight discharge positions. Rotation is readily 
reversible. WRITE FOR BULLETIN 3615—put this all- 


around fan to work in your plant! 


»G) a6 roe 
BUFFALO COMPANY 


534 BROADWAY BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Led., Kitchener, Ont. 


Branch Offices in All Principal Cities 








VENTILATING 
AIR WASHING 


AIR TEMPERIN 
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( 400, IY pr So [ats Caoior... 


...this Underwood 
All Electric Typewriter 
is much faster and 







Wes words to every secre- 
tary... because the Underwood 
All Electric conserves so much of 
her time, and her energy. 


When typing, her hands never leave 
the keyboard. Finger travel, hand 
travel are minimized... with the 
Electric Keyboard, Electric Shifting, 
Electric Line Spacing, Electric Tab- 
ulating, Electric Back Spacing and 
Electric Carriage Return. 


The new Underwood Electric... with 
the scientifically-designed, exclu- 
sive Console Keyboard and Rimless 
Finger-Form Keys... provides alight, 
easy, rhythmic, responsive action. 
Impressions are uniform...all char- 
acters clean-cut, perfectly spaced 
and aligned. All carbons clear, neat, 
legible. Every letter... better! 


Welcome news, too...to the busi- 
ness man faced with need for greater 
office efficiency. 


Give your Secretary the opportunity 
to turn out the best work she’s ever 
done... with an Underwood All 
Electric that’s made to order for her. 
Call your local Underwood repre- 
sentative today...for a demonstration. 


unperwood —A/ L/ec/iic~ weewnrren 


never tires me out.” 


Read what a fortunate young lady* says 
about ber Underwood All Electric: 


"There is no comparison... 
especially in respect to 
quality and volume of work 
produced and energy exerted in 
the process. For instance, 

I can type steadily all day 
long without growing 'type- 
writer weary'~-my little 
fingers do not become tired 
from rapid manipulation of the 


various keys, shift locks, 
back space, etc There is 
practically no pressure at all 


on the keys, and no matter how 
long or constantly I type, I 
do not have to stop and rest 
my fingers If I am required 
to type 15 or 20 copies, there 
is no pounding of keys or 
several retyping jobs in order 
to make enough legible copies. 
By making a small adjustment, 
I can make at least 20 clear 
copies, using a natural touch 
and letting the typewriter 
do the rest." 

*Mrs 
secretary 


Underwood Corporation 


Accouming Machines ... Adding 

Carbon Paper. . . Ribbons 

One Park Avenve New York 16, N. Y. 

Underwood Limited, 135 Victoria a 
Street, Toronto 1, Canada 

Sales and Service Everywhere 


vel Mae Cangelosi, Baton Rouge, La., 


Typewricers . . 
Machines. . 


... Made by the TYPEWRITER LEADER OF THE WORLD 
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great value and interest for most readers 


He gives clear and authoritative treat 


ments of the fluid-mechanical, thermody 


namical, and chemical-kinetic aspects ot 


the subject. He also gives a number of 


treatments, on various levels of approx! 


mation, of the central problem of the 


subject: Given the gun, the projectile, and 
the powder charge, to calculate powder 
pressure and projectile velocity versus 
time or projectile travel 

This book is the only up-to-date pres 
entation of interior ballistics im open 
publication and can be recommended as 
thorough, sound, and penetrating.—JOoHN 


P. Vint 


How To Be a Crack Shot. By Claude 

Parmelee. New York 
$2.50. 
THIS is a 


illustrated imtr« 


Greenberg 
75 pp. 


excellent, brief, well 


duction to the essentials of 


rifle and shotgun shooting. The author 1s 
an authority trick aérial shooting, and 
the book is rich in action photos and 
diagrams showing Mr. Parmelee in action 

\érial shooting is especially interesting 
and Mr. Parmelee of course nstrates 
his own personal techniques. Thus he 
throws 1 ans th the left hand 
right hand the pistol grip Some 
shooters, especially when using heavier 
weapons than a a2 preter t hold the 
piece with the left hand at the balance, 
throwing with the right hand. Actually 
the throwing of the target is er halt 
the problen 

Ihe reviewer heartily agrees with the 
author's insistence that careful sight ad 


justments and practice are essential t 


clean This book is 


vended.—M M JOHN 


success and sport 
heartily recom 


Uniform Code of Military Justice. By 
Col. Frederick Wiener 
Washington Press. 


Bernays 
Combat Forces 
271 pp. $3.50. 


COLONEL WIENER has written with 


telling effect in recent years on various 
phases of military justice. In 1940 he pre 
sented his “Manual of Martial Law.” 
Three years later his volume, “Mili 
tary Justice for the Field Soldier,” was 
published. In 1948 he introduced “The 
New Articles of War” and in 1950 his 
book on “Effectiveness of Appeals in 
Military Courts.” 

Now he offers in the “Uniform Code 


of Military 
comparative text and commentary on the 


Justice” an explanatory and 
new code which, on May 31, 1951, will 
Army, Navy, and Air 
On that date the articles of 


be adopted by our 
Force war 
will be discarded 

In this 


the answers to the basic questions which 


concise volume are many of 


mili- 
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St. Louis, Mo. “I get my work fostesentiie, Fla. “My speed 
out twice as fast with my IBM has picked up at least 40 words 
Electric. Better carbons and a minute now that I have an 
nicer results, too.” IBM Electric Typewriter.” 






Letters of Credit’ 


Seats Wash. “1 can type on 
y IBM Electric for hours — 9 
without getting tired.” 














New Brunswick, N. J. “*My 
secretary turns out letters 
I'm proud to sign, proud to 
have represent me and my 
company. She types so much 
faster, too, that now she 
can relieve me of much of 
my regular routine work.”’ 








* Excerpts from 


unsolicited letters. IBM, Dept. OR-1 


590 Madison Ave., New York 22, N. Y. 


‘= I'd like to see a demonstration of 
an IBM Electric Typewriter 


C7 Please send descriptive folder 


IBM ff bd 0 yi 4 of Mame (please print) 
TRADE mane yp Company 
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for 


mass-production 
OF MILITARY 


PRODUCT PARTS 


Iron Powder has been used successfully in many modern 
civilian products and in military materiel during the past 
World War. This has attracted the renewed interest and 
consideration of Ordnance designers and manufacturers 
of products essential to the present National Defense 


program. 


Practical military applications of Iron Powder include 


parts for— 


@ SHELLS—rotating bands 
@ GUNS, MISSILES 


@ AIRPLANES, 


TANKS, WARSHIPS, JEEPS, TRUCKS 


@ RADIO, RADAR, SONAR AND OTHER COMMUNICATION 


AND DETECTION EQUIPMENT— e/ectronic cores and magnets 


PLASTIC METALS, the leading manufacturer of 
iron powder in this country, with a practical experience 
background of 17 years in the development and pro- 
duction of metal powders has extensive electrolytic, 
reduction, pulverizing and screening facilities and is 
constantly expanding its production capacity to better 


serve the increasing demand. 


In addition to Iron Powder, PLASTIC METALS pro- 
duces quality Nickel Powders, Manganese and Silicon 
Powders, Magnetic Iron Oxide and other types of metal 


powders for special purposes. 


We are equipped to meet fully joint Army-Navy and 
other specifications. If you are making or planning to 
make any military products, may we suggest that you 
investigate metal powder possibilities for time-saving 


* and cost-reduction advantages. We will be glad to discuss 


this with your research and engineering stafi. 


For more detailed information, write to 


& PLAstic METALS 


DIVISION O 


F THE NATIONAL RADIATOR COMPANY 


JOHNSTOWN, PENNSYLVANIA 
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Book Reviews 


tary justice. For one thing, the complete 
comments and explanations of the Con 
gressional committees which study the 
code are of prime importance for they are 
indicative of the intent of the legislators 
Reference to the legislative history and 
comments of the drafting committee of 
the Department of Defense are likewise 
most important 

It is hard to visualize how any one 
subject to er in any way concerned with 
military law can get along , without this 


most timely book.—Leo A. Copp 


Military Management for National De- 
fense. By Col. John Robert Beishline 
New York: Prentice-Hall, Inc. 276 
pp. $5. 

THE author of this study has devoted a 

great deal of his lifework to the im 

provement of the operations of our mili 

tary machine. He was graduated from 

the United States Military Academy, re 
ceiving. his master of arts degree from 

Columbia University and his Ph.D. in in- 

dustrial management from Ohio State 

University. He is now assigned to the 

Office of the Chief of Staff, Department 

of the Army, as executive to the Deputy 

Chief of Staff for Administration 
The book is represented as a scientific 

blueprint for maximum effectiveness and 

economy based on the most successful 
practices of American business manage 
ment and the best traditions of military 
organization. The text is all that it is 
claimed to be—and more. The author is 
to be congratulated on the thoroughness of 
his analysis and the timeliness of its 


presentation.—O. E. D 


Target Shooting Today. By Capt. Paul 
B. Weston. New York: Greenberg. 
81 pp. $2. 


PP) RHAPS the most surprising of the 
rdnance stories that have emerged from 
the Korean fighting is the significant in 
crease in the evaluation of the pistol 
Fighting men have believed in this weapon 
for many years, but it does take some 
extra work to master the effective use of 
the one-hand gun. “Target Shooting To 
lay” offers an effective and very concise 
answer to the problen 

The author has spent many years of 
coaching individual and team shooters, in 
cluding the Marines and the New York 
police The techniques which Captain 
Weston has developed in training thou 
sands to hit with the revolver are really 


vew and deal with the fundamentals rather 


than the refinements of shooting 

\ splendid bibliography of nearly a 
hundred titles points the way to further 
study in any phase of shooting —F. W 
Foster GLEASON 
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AMERICAN ORDNANCE ASSOCIATION 


Book of the Month for MARCH 


ROMMEL 
the DESERT FOX 


BY BRIGADIER 
DESMOND YOUNG 















Erwin Rommel was a legend in his own lifetime. His vivid 
biography is a splendid evaluation of both the soldier and 
the man. Brigadier Young (once Rommel’s prisoner) bases 
his work on data obtained from Rommel’s family, from 
men who served under him, from firsthand experience, and 
from recently discovered personal papers. A brilliant objective biography of the man Winston 
Churchill called, “Across the havoc of war, a great general.” 


Retail, $3.50 TO MEMBERS, $3.15 


HE DESERT FOX 





878, S00 COPIES SOLe te EweLane 
- 





ALSO RECOMMENDED 


THE SOLDIER’S LOAD AND 
THE MOBILITY OF A NATION 


BY COL. S. L. A. MARSHALL 


Colonel Marshall treats mobility as a matter of 
mind and spirit . . . gives you a better understand- 
ing of the whole nature of the soldier . . . stresses 
the need for a more mobile doctrine throughout 
our military establishment. Retail, $1.00. 


TO MEMBERS 90c 


THE STORY OF ERNIE PYLE 
BY LEE G. MILLER 


An intimate picture of a great war correspondent. 
Retail, $3.95. To members $3.55. 


THE HELL BOMB 
BY WILLIAM L. LAURENCE 


Here, in simple terms, and within limits of security, 
is the information you need about the hydrogen 
bomb. William Laurence, twice Pulitzer Prize 
winner, tells what the bomb is, what it will cost, 
its effect on human existence, its relation to mili- 
tary strategy. 


Retail, $2.75. To members $2.47. 


RED MASQUERADE 
(UNDERCOVER FOR THE FBI) 


BY ANGELA CALOMIRIS 


The authentic inside story of the Communist 
Party in the United States by one who posed as a 
party member while acting for the FBI. Here is 
how the party operates—its techniques, its mem- 
bers. Here, in fact, is a handbook of Communist 
activities on a practical level, by a courageous and 
intelligent young woman. Retail, $3.00 


TO MEMBERS, $2.70 


ORDNANCE BOOK SERVICE 
705 Mills Building, Washington 6, D. C. 
Please send me, postpaid, the following books :* 
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Even the toughest baby must be coddled 


Rough and tough as tank gun- 
mounts are, they need all the pro- 
tection they can get from the 


ravages of water, sand, and snow. 


Vital parts must be covered 


but in such a way that they can be 


stripped down for action in a 
matter of seconds. 


during World War 


Il, thegovernmentcalledonConmar 


That's why, 
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to supply durable, 
ant zippers—like the #7 


below 


mesh 


shown Four times, the 


Conmar Company won Army- 


Navy E’s for zippers which met the 
most rigid military requirements. 
Because Conmar zippers are spe- 
cifically designed to run perfectly 
under all conditions—they’re rust- 


proof, water-repellent, mildew-re- 


weather-resist- 


sistant, precision-engineered to 
take severe cross-pull strain. They 
lock firmly, 


alw ays run 


inter-mesh smoothly, 
never slip... yet 
smoothly and quickly when it’s 
time to take the wraps off. 

When ordering 
cordance with specifications (QMC 
100-31, AN-229, or V-F- 106), 
CONMAR. 


Le 


zippers in ac- 






remember the name 


Conmar zippers 


Conmar, Newark 1, N. J. Direct N.Y. Phone 
{tlanta . Baltimore . 
Minneapolis - Philadelphia « Rochester « 


Branches: 
Los Angeles . 


REctor 2-9800 
Boston . Chicago . Cincinnati . Cleveland . Dallas 
St. Louis. San Francisco 
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The answer to the nation’s need 


for fast industrial construction! 


STRAN 
STEEL 


ODAY'S urgent construction 

jobs can be completed faster 
with Quenset buildings. 
Quonsets give you more than speed. 
You get maximum economy of ma- 
terial, all-steel fire safety, adapta- 
bility, construction ease, and the 
durability of N-A-x alloy steel. 


Today's Quonset is the product of 
widespread experience gained in 
use by the Armed Forces in World 
War II, plus experience acquired 
by industry, agriculture and com- 
merce in peacetime. Under any 
circumstances, Quonsets are the 


best bet in buildings. 


Quonset dealers are located all 
over America. For information, 
see the one nearest you. Or, write 
us or phone VInewood 3-8000 in 
Detroit. 


GREAT LAKES STEEL CORPORATION 
Stran-Steel Division + Ecorse, Detroit 29, Mich. 
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Large industrial structures... 


<S SRe 


& Q 





The Arco Company, roducer of in- 
dustrial paint, Zeoted exeademmn fire ” 
safety for its lacquer manufacturing 
division at Cleveland. It chose 
Quonset buildings, centering pro- 
duction in the Quonset 40x80 in 
foreground. Nitrocellulose and other 
combustibles are stored in nearby 
smaller Quonsets. 





Thiel STEEL wilag CORPORATION 


YONEL/E 


For FACTORIES + WAREHOUSES + MACHINE SHOPS + STORAGE BUILDINGS 


STRAN- STEEL AND QUONSET 
#66. U.S. FAT. OFF 





5S Acres of Onuonsets 










(| Typical of Quonset's easy adap- 
tation to industrial needs, the 
National Steel Products Com- 
pany's new Houston warehouse, 
completed this July, covers over 
hive acres. 


< 


in example of Ouonset speed 


} 88,600 SQUARE FEET OF STORAGE SPACE 


COMPLETELY BUILT IN ONLY 45 DAYS 
—This grain storage depot at Beres- 
ford, S.D., was part of last fall's 
Department of Agriculture pro- 
gram. More than 2,500 Quonsets 
were erected at 803 different mid- 
western locations, providing storage 
space for over 80 million bushels 








AETNA-STANDARD 





Seamless Tube Mills 





Piercing Mills 
Plug Mills 
Reelers 
Sizing Mills 
Reducing Mills 
Continuous Butt Weld Pipe Mills 





Continuous Seamless Tube 
Rolling Mills 


Levellers 





Shears 
Slitters 


Tension Reels 





Upcoilers 
Pilers 
Side Trimmers 
Stretcher Levellers 


Pay-off Reels 





Down Coilers 
Coil Breakers 
Side Trimming Lines 
Slitting Lines 
Scrubbing and Drying Lines 
Continuous Strip Galvanizing Lines 
Sheet Galvanizing Lines 


Continuous Strip Long Terne Lines 





Continuous Electrolytic Tinning Lines 
Hot Dip Tinning Equipment 


Cutting-off Machines 





Continuous Pipe Galvanizing 
Equipment 
Mill Tables 
Cooling Beds 


Drawbenches 





Bar Turning Pointers 
Hydraulic Squeeze Pointers 


Wire Pointers 





Bending Machines 
Wire Drawing Machines 


Rolling Mill Rolls 











@ Designers, Engineers, Manufac- 
turers of Production Equipment. Aetna works 
closely with the Army Ordnance Division 
in the production of ordnance materiel. 


The Aetna-Standard 
Engineering Company 


Youngstown, Ohio 















LAUNDERABLE 
SWEEPING MOP 


, Both Sweeps 
p and Mops 


You save time and cut costs with this 
dual-purpose cleaning tool. It sweeps 


and dusts at the same time. Fully wash- 


A} able 


troublesome tape ties 


Zipper opening does away with 
Fuller Standard 


Kany 
4 J 
fuller ) 4-ply cotton yarn, securely stitched to 
. ee sanforized canvas backing, picks up and 
~ LS \\V o ‘ ” 
A > holds the dust. In sizes 12”, 18", 24", 


30”, 36", 42”, and 48” wide. 





\ INDUSTRIAL DIVISION 

THE FULLER BRUSH CO. 
3585 MAIN ST. « HARTFORD 2, CONN 
IN CANADA Fuller Brush Co., Ltd, Hamilton, Ont 





SHIPPED From 
WINE DISTRIBUTION 
Points 
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How You Save with the NEW 
Niagara Method of Air Conditioning 
Using “HYGROL” Absorbent 
Liquid 


Because it absorbs moisture from the air directly, the new Ni gars 
Controlled Humidity Method uses less, or no, mechanical refriger 


tion for dehumidifying. You save first costs and installing of he 
machinery. You save space, maintenance expense, power, get easier, 
more convenient operation 

Using “Hygrel” absorbent liquid gives complete control of tem- 
perature and re lative humidity. | spec ially, it is better way to 
obtain dry air for drying processes, packaging hygroscopic mate- 
rials, preventing moisture damage to metals, and obtaining better 


quality for chemical process and food products—-or in obtaining 


better results in comfort air conditioning at lower refrigeration 


costs 
Filtered air is dehumidified by passing through a spray of 
“Hygrol” which removes air 
borne moisture. This liquid is 
non-corrosive; if contaims no 


salts or solids to precipitate and 


cause maintenance troubles. It 
s continuously re-concentrated 
at which it ab 


iding 


it the same rate 


sorbs moisture prov 
tlways the full capacity of the 
air conditioner, automatically 


Units provide a range of ca 


pacities from LOOO to 20,000 
C. F. M. Multiple unit installa 
tions are in use successfully 


Records of results are available 
For further information, write 
Niagara Blower Co., Dept. O, 

Food Packaging 405 Lexington Ave., New 
under Controlled Humidity York 17, New York. 
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tempo of American industrial production 
accelerates to keep pace with a program of 
increasing national preparedness. Here at 
Monarch we are ready to serve industry ond 
government requirements with a background 
of over 37 yeors of casting experience 


--+300,000 square feet of manufacturing area devoted entirely 
to the production of * Aluminum Permanent Mold Castings 


% Aluminum Die Castings *% Zinc Die Castings. 


..»Monarch pioneered in the development of 
aluminum permanent mold castings and today 
offers the most modern permanent mold pro- 
duction methods. 


--»Monarch also offers a modern die casting 
division devoted exclusively to precision casting 
of aluminum and zinc. 


-.» Monarch coordinates the production of both 
permanent mold and die castings under the 
supervision of two completely staffed engineer- 
ing departments to assure sound, economical 
casting design. 


-.»Monarch uses complete physical and metal- 
lurgical laboratory facilities to maintain highest 
quality control methods and inspection standards. 


... Monarch services include finishing and assem- 
bly operations for individual permanent mold 
and die castings or complete product assembly. 


---Monarch offers modern, company-owned 
toolroom, maintenance and warehousing facilities 
within a plant that is strategically located for 
rail, air or truck shipment. 


Here at Monarch we welcome the opportunity 
to work with you in giving the widest possible 
casting service, utilizing the full scope of our 
unique Casting facilities. 


NOTE: This advertisement forms the nucleus of 
an interesting folder giving the complete story 
of Monarch’s facilities. We will forward this 


folder upon request. 

















MONARCH ALUMINUM MFG. COMPANY ¢« Detroit Avenue at W. 93rd Street ¢ Cleveland 2, Ohio 
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Look at 


Quantity Feeding 


this way! 


Why tolerate production methods 
in a mess-kitchen or galley that 
wouldn't be allowed for an instant 
in an efficient plant? Why put up 
with the high .cost and low output 
of wasteful hand methods—or of 
inefficient food machinery? 


Look at it this way: your finished 
product is a healthy, balanced meal, 
quickly served in pleasant surround. 
ings—an increasingly important in- 
dustrial and military asset. Your 
raw materials consist of meat, eggs, 
vegetables, cereals, beverages—in 
quantity. Efficient production calls 
for flow and methods based on de- 
pendable, high-output, trouble-free 
food and kitchen machines. Liter- 
ally, without such machines as built 
by Hobart, quantity feeding today 
would be economically impractical. 


Whether you're operating a 
quantity feeding operation today, 
installing one, or modernizing one, 
let us suggest that you do this: con- 
sider your meal production just as 
you would factory production, Then 
ask for recommendations from your 








convenient local Hobart representa- 
tion, As the world’s largest manufac- 
turer of food, bakery and kitchen 
machines, Hobart can meet your 
requirements with the widest range 
of capacities in the greatest line of 
machines—can help you consolidate 
planning, purchasing and servicing. 


You see Hobart food machines 
— almost literally — wherever food 
is prepared, served or sold, Your 
convenient Hobart representation 
can quickly show you why. 
















































EVERY SERVING A SAVING with these HOBART Food, Bakery and Kitchen Machines 


DISHWASHERS GLASSWASHERS 
18 Models 2 Models 


MEAT CHOPPERS MEAT SAWS 
7 Models 2 Models 


MIXERS PEELERS 


8 Models 3 Models 


TENDERIZERS ” COFFEE miLLS 
2 Models 4 Models 


FOOD CUTTERS 
2 Models 


12 Models 


Write for Booklets 1-1508 and 2-2508 


obc KT Food Machines 


THE HOBART MANUFACTURING COMPANY ¢ TROY, OHIO 
The World's Largest Manufacturer of Food, Bakery and Kitchen Machines 
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Now, more than ever before, America must 
make full use of its steel-making capacity and 
conserve its natural resources. Now, more 
than ever, there is national significance in the 
phrases, “Make a ton of sheet steel go farther” 
and “Make your product last longer.” 

These low-alloy, high-tensile steels do “make a 
ton of sheet steel go farther”—for their inher- 
ently higher strength is 50% greater than mild 
carbon steel. That means, in turn, that 25% 
less section can be used with safety, and where 


rigidity is important, this can usually be 


NATIONAL STEEL 
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athe CORPORATION 


compensated for through slight design change. 


“Make your product last longer” is no idle 
claim. The much greater resistance of 
N-A-X HIGH-TENSILE to corrosion, abrasion, 
and fatigue assures longer lasting products 
even at reduced thickness. 

Explore the potential economies to be derived 
from the use of low-alloy, high-strength steels— 
and then specify them. Their use can add mate- 


rially to our national conservation program. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division, Ecorse, Detroit 29, Michigan 
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Let’s Lay It 
On-the-Line 











Mold drag-holves from a jolt-rollover- 
draw molding machine move along a 
roller conveyor to receive their copes 
before pouring. This is a molding floor 
for medium castings ot an A.S.F. steel 
foundry. 


. . » Quality Steel Castings Never Quit! 


In your armament designing—in your planning of products and produc- 
tion—keep this important fact in mind: cast steel can be your answer to a 
host of vexing problems. World War II proved that, and developments 
since make fine cast steel more versatile than ever. 

As the world’s largest producer of cast steel, American Steel Foundries 
again places its outstanding research facilities and expanded high-volume 
output at the service of the nation. A.S.F. carbon steels, high-tensile steels, 
and heat- and corrosion-resisting high-alloy steels will help keep Amer- 
ica strong. 

Our engineers and yours, together, can speed the job at hand. One- 
piece steel castings, properly designed, accurately cast, and uniform in 
structure, eliminate the risks of fabrication; save weight and installation 
time. Let us show you what quality means. 





GENERAL OFFICES: 410 N. MICHIGAN AVE, CHICAGO 11, ILLINOIS + PLANTS: Alliance, Ohio « 
East St. Lovis & Granite City, Ill. * Hammond & Indiana Harbor, ind. * Newark, N. J. * Verona, Pa. 
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@ Yes, there's an H-P-M press designed for just This invaluable information can save you months 
about every type of ordnance or ammunition produc- of personal research and expense. Why not 
tion job. Thru two world wars, H-P-M engineering and take advantage of H-P-M's “know-how” today 
manufacturing “know-how” has been applied to every and write the Ordnance Equipment Department 
problem that production of shells and ordnance has outlining your plans. 
presented to manufacturers. Result . . . a complete 
storehouse of information on shell forging, nosing and 
testing, cartridge case cupping, drawing, tapering and 
heading. And this vital information covering press 
equipment costs, estimated production rates, processes 
to employ, and general die design information is avail- 
able to you regardless of the size of your operation, THE HYDRAULIC PRESS MFG. CO. 
for the purpose of preparing bids on shell contracts. re 

Mokers of Presses for the Metol Working and Processing 


Industries © Plastics Molding Presses © Die Casting 
Machines @ Hydraulic Pumps, Volves and Power Units 


RVING INDU 
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Whenever Ordnance needs 
an ‘Engineering Assist’ 
on Gear Problems 


The Fellows Gear Shaper Company stands 
ready with the skills and cumulative experience 
of a group of recognized authorities on gearing. 
Their field includes not only gears, but seg- 
ments and special toothed-profiles for unusual 
purposes. Here gear-tooth design and the prac- 
ticalities of high-precision manufacture are 
interrelated .... For Ordnance requirements, 
Fellows has equipped both arsenals and private 
suppliers’ plants with complete equipment for 


producing precision gears, etc. 


In addition to the design and manufacture of 
complete equipment for cutting, finishing and 
testing gears, Fellows also renders a complete 
service in connection with the application of 
this equipment in the production of high- 
quality gears. 





THE FELLOWS GEAR SHAPER COMPANY 
Head Office and Export Dept., Springfield, Vermont. Branch 
Offices: 616 Fisher Bidg., Detroit 2 *« 640 West Town Office 
Bidg., Chicago 12 * 2206 Empire State Bidg., New York |. 
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NEWEST! 


Fairchild’s New Type-746 
Precision Potentiometer Offers: 


© LOW TORQUE 

© ACCURATE PHASING 
© QUICK REPLACEMENT 
© GANGING UP TO 20 CUPS 







The finest we've ever built! That's our idea of the new-"746.” It's 
got lower torque, a new more accurate phasing adjustment, ard a 
new method of ganging that makes it easy to put as many as 
twenty cups on a single shaft. Individual cups in a gang are easily 
replaced if necessary. 

The new potentiometer is supplied with linear or non-linear 
windings to meet your specifications. Accuracy is high, 5 
(linear), --1.0 or better (non-linear Torque is extremely 
lew, 1.5 oz-in. per cup max. Dimensions: diameter 1.750 in 
length .800 in. -+-.009 in. (added length per unit when ganged, 
580 in. +.002 in.) Case is of grey anodized aluminum 

The 16” is just one of the complete Fairchild line of precision 
potentiometers. For more data, write, stating your requirements, to 
Fairchild Camera and Instrument Corporation, 88-06 Van Wyck 
Boulevard, Jamaica 1, N. Y. Dept. 140-14G, 


9/R CHILD 


pre cs Sioe POTENTIOMETERS 


with more than 2,000 manufacturers now using 


ROSS INDUSTRIAL 


| DRYING ........ BAKING 

| CURING ....... COOLING AIR 

| HEAT TREATING ... AGING 

CONDITIONING SY & T 2 tha & 


ROSS HEAT TREATING and AGING OVENS have 
long been recognized as outstanding in quality and perform- 
ance. Their record during World War II in the production of 
aluminum and magnesium castings for aircraft engines and 
similar equipment recommends them for all heat treating 
and aging requirements. Write us for descriptive data. 





w=jJ. 0. ROSS ENGINEERING 


cor ro Ration ——— 
TURERS OF AIR PROCESSING systems > 
a4 MADISON AVENUE NEW YORK 22, W. Y. 





reas MANUFAC 











CHICAGO * DETROIT * BOSTON * LOS ANGELES * MONTREAL * LONDON 
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| Suppliers to the 














Manufacturers of over 360 
different products for home 
and industr) 








ARMSTRONG CORK COMPANY 


Lancaster, Pennsylvania 








_ 


Armed Services 
and Agencies 
of Government 


Industrial Explosives 
Chemicals 

Emulsihers, Detergents, 

Conditioning Agents, Specialty Chemicals 
Industrial Finishes 
Laundry Covers 


Activated Carbons for 
Liquid Purification 


y ATLAS 


POWDER COMPANY 
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Wilmington, Delaware 


— 
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WHAT'S THE 
FASTEST WAY TO 
CLEAN METAL? 

See page 11 


WHAT'S THE 
MOST ECONOMICAL 
WAY? 

See page 9 


Oakite’s New FREE Booklet 


“Some good things to know 
about Metal Cleaning” 


answers many questions that mean better production 
for you, more money in your pocket. You'll want to 


read more about 
Can one cleaning material do all metal- 


cleaning jobs? See page 5. 


What kind of cleaner attracts both oil and 
water How does this help remove buffing com- 
pound residues and pigmented drawing compounds? 


See page & 

What are the advantages of reverse current 
for electrocleaning steel? See page 15. 

Can you electroclean brass without tarnishing? 
Sec ; 

Can you clean steel and condition it for 
painting for less than 20 cents per 1,000 
square teet? See page 2 

Would 


oil in one 


rust and 
need tor 


you lke a cleaner that removes 
operation, often climinating all 
pick! ng: 3 

Does your burnishing produce a luster you 
are proud of? See page 32 


a copy of this illustrated 


ke 
FREE |. klet, Oakite Products, Inc., 14F 


New York 6, N. Y. 


+4 page 
writ 


Thames St., 


prised noUsTaIAg Clean, 
4c 


OAKITE 


ct 
. an’ 
* merTHOOoS 
in Prom pal Cates of U 


*Veeias 


Techmcal Service Representative S. & Canada 
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NEW WOLLENSAK 


FASTAK, 


CAMERAS 


Arn... 


—— “a 


N HIGHEST RESOLUTION 


RI TOP-MOST PICTURE STEADINESS 
go OPERATING SPEED RANGE 


TO HIGH-SPEED MOTION PICTURE PHOTOGRAPHY 


The New FASTAX 8mm camera has a speed range from 300 to 14,000 
pictures per second. The New FASTAX 16mm camera has a speed 
range from 150 to 7,000 pictures per second. The New FASTAX 35mm 
camera has a speed range from 500 to 5,000 pictures per second. 
Only with the FASTAX are such wide speed ranges obtainable. 


The New FASTAX Camera Optics produce high resolution. 
The Woliensak name is your assurance of the 


finest in optical performance. 


Write for more detailed information Wollensak Optical Co., 
Industrial and Technical Photographic Division, Dept. 5-A, Rochester 21, N. Y. 





LIZA 





Built for Military 
Purposes 


Rocket Studies 
Detonation Studies 
Guided Missile Studies 
Ballistic Studies 


Shock and Vibration 
Studies 


Everywhere FAST 
ACTION is to be studied 





*FASTAX Means FAST AXtion Photography 


Hollonsate OPTICAL CO., ROCHESTER 21, N.Y. 
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QUICK CHANGE 
GEAR BOX 


SUPER-PRECISION 
SPINDLE 


CAM-LOCK SPINDLE NOSE 


Af 


De seid ¥ 
{as 


; v *é, —= wate 


REMOVABLE APRON FRONT 





s 


feauo 
sofegu 


vue STANDARD BY WHICH te 
Prav a ee iss 
WYYTISNty 


4 Rand Company 
es \es Bement cut 
Division Mervor HV. OWN “THERE'S NO BETTER-PAYING 


wt a INVESTMENT THAN THE 
RIGHT TOOLS FOR THE JOB.” 
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EVER before in its thirty-two years of 
existence has the American Ordnance 
Association offered its members so much 
service for such little cost. 







e While almost all other costs have continued 
to rise, the A.O.A. over’the years has reduced 
its membership dues from $5.00 to $4.00 and 
then to $3.33 a year at the present rate of 
three years for $10.00—less than a penny a 
day! 


e For this trifling amount members now 
receive: 












1. OrDNANCE, the bimonthly journal of scien- 
tific and industrial preparedness. 






2. INDUSTRIAL PREPAREDNESS, a monthly report 
on the A.O.A.’s Technical Divisions. 


3. THe Common Derense, the Association’s 
monthly Washington newsletter. 








4. An embossed membership card. 






5. The privilege of wearing the insignia of 
the Association—medal, ribbon, or pin. 






6. Membership in a local A.O.A. Post with its 
attendant activities. 











STUDENT @ 









7. Many other privileges and services includ- 
ing special reports, plant visits, seminars, 
national meetings, dinners and conventions. 
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e This is indeed a big package for $3.33. 
Why not tell a friend about the A.O.A. today? 
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the production arm 


N the factories of car builders, engine builders and other 

American industries, special SUN Testing Instruments 
are adding muscle to the nation’s production arm. Finer, 
more efficient vehicles, engines and other machinery are 
being produced with substantial savings in time, costs and 
manpower by substituting “Testwork” for “Guesswork” with 
these SUN Precision Instruments. 


Transportation, a key factor in the production arm of the 
nation, is likewise being strengthened through the use of 
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SUN Diagnosis Service and Equip- 
ment is familiar to many millions of 
American motorists and servicemen 


rt 
a ie across the nation. Over 300 suN 
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SUN Testing Equipment. Tens of thousands of the nation’s 
largest repair and maintenance shops depend on SUN Test- 
ing Instruments to quickly locate causes of engine failure. 


Literally thousands of SUN Precision Testing Instruments 
are built yearly to supply American industrial, military and 
governmental needs. SUN welcomes the opportunity to 
apply its long years of experience in the precision testing 
instrument field to help solve problems that will further 
strengthen the production arm of the nation. 






ELECTRIC CORPORATION 


6371 Avondale Avenue, Chicago 31, II. 
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Field Representatives assure the 


addition, 15 strategically located SUN 
efficiency of this service by training Technical Training Schools that 
+] 


mechanics, servicing equipment ar 
guiding Diagnosis Procedures. | 


provide specialized advanced train- 
ing for “key” operators. 
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This section of OrpNanct 


contains 


articles of a 


de- 


tailed and technical nature on ordnance research, devel- 
opment, manutacture, field use, and related subjects. 


WRONG TARGET 


A Study of the Use of Strategic Air Power in 


‘ 


forces were 


HE Allied Strategic ait 
misused in the Second World War 
The 


of the generally accepted 


manner of their use violated five 


principles ot 


war—those of objective, mobility, mass 
coordination, and economy of force 
Moreover, the major usage of Allied 
strategic air forces was not only a 


merely incidental contribution to the 


actual victory, but it was of such a na 


ture that it materially disrupted the 


means of assuring a solid and lasting 
peace. 
above. SO 


Such a statement as that 


different from the commonly accepted 


version, requires proof of the most con 


vincing sort. That proof is contained 
the the | Ss 


Strategic Bombing Survey. It is 
& & 


voluminous reports of 
truce 
that the published reports do not di 
rectly state such conclusions. However, 
a fair and objective study of the facts 
and figures related in the approved re 
ports of the Survey show that the con 
clusions are supported by overwhelm 


ing evidence. 


Survey Described 


For those who are not familiar with 
the Survey and the remarkable work 
that it did, the following is a brief de 
s 


ption 


It was established in 1944 by order of 


sident Roosevelt. Its principal pul 


se was “to establish a basis for evalu 
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Division of Plans a 
ies, Headquarters, United States Marin 
ating air power as a t 
military strategy by an impartial, « 
study | hirectors were a rou] 
und practical America c 
noteworthy caliber. Franklin D'O 
on leave as president ot the Prude 
Lite Insurance ( ompany, served 
chairt an 
Working directly under the dire 
were 3 ‘ lian enyinecrs, scent 
economists, and industrial experts 
services provided 350 officers and 


hey had complete a 


American and 


enlisted men 
to all Britist nior 
thon 


the advancing A 


They followe 
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World War Il 


wd Poli 
e Corps 
( i ues closely, scouring Gres many tor it 
pert ur records. They closely examined s« 
o eral hundred German plants and inter 
( rogated thousands ot Germans nelud 
cl ing the surviving leader The same 
tia group followed the same proce lures for 
as Japan 
For the burope in war o r 2 sc} 
tor irate reports were published, For the 
sts Pacific war there were over 1 reports 
Dhe They developed a punched-card, electr 
tabulating system tor statistical itor 
cs mation that has over two million card 
ma in its files. The various reports of th 
Strategic Bombing Survey and thei 
ed supporting documents ire 1 Uunimut 
achievement in attempting to record 
ind report accurately on one spect ol 
the Second World War 
Since it is axiomatic that any think 
ing individual would require tu ub 
stantiation of such statement 1 have 
troubled the printer by footnotes indi 
cating the exact sources of the evidence 


Fortunately it is all in unclassified fort 


though unfortunately it is not all rea 





available to the general pul or en 
to the bulk of the officers of the art 
forces 

However the sources should be ava 
bic n the ofhcial repositori on tl 
listr:bution list of the Crsover t 
‘rinting Office. Such quotatiot 
ondensations as appear here ar 

t. Ita ire the author's 
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The first period of the European use 
of strategic air forces consisted of the 
solitary effort of the British Royal Air 
Force from 1940 until late 1942, and 
from then until June 1943 jointly by the 
R.A.F. and the United States Army Air 
Forces. Initially the main R.A.F. targets 
were oil, aluminum, and airplane-en 
gine plants, with marshaling yards as 
secondary targets for the frequent oc- 
casions when primary targets were not 
found. However, accuracy was so poor 
that the campaign was changed to one 
of area bombing of cities. It was 
thought that the destruction of cities 
would lead to the destruction of Ger- 
man morale. The efforts of the U.S. 
A.A.F. were directed against submarine 
bases and yards.! 


Policy Inaugurated 


The January 1943 Casablanca Con- 
ference resulted in a directive which 
inaugurated the efforts of the strategic 
air forces to demonstrate the validity of 
the theories of Douhet and other advo- 
cates of the ability of strategic air attack 
to defeat the enemy by the destruction 
of the hostile economic potential in 
general and his industrial plants in 
particular. 

The primary objective was stated as 
“the progressive destruction and dis 
location of the German military, indus 
trial, and economic system, and the un 
dermining of the morale of the German 
people to a point where their capacity 
for armed resistance is fatally weak 
ened,” 

Priority of targets was named in 
order as submarine yards, aircraft 
plants, transportation, oil, and other 
targets in German industry. This wide 
selection was further widened by quali 
fications to the point that the Survey 
States: 

“It is clear from the above that the 
Casablanca Conference intended to give 
the maximum freedom to the com 
manders of the air forces to act accord 
ing to their own judgment.” 

That this judgment was freely used 
is shown by the 1943 statistics of bomb 
tonnage dropped upon the priority tar 
gets until June 1943 when a new direc 
tive was issued. Of almost 82,000 tons, 
only 2,594 tons, or 3.2 per cent were 
aimed at the first priority, submarine 

“The Effect of Strategic Bombing on the 
German Epeeeny, pp. 1-2, hereinafter cited 


as ESBGE 
/d., pp. 2, 3, § 
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yards; 1.9 per cent at aircraft plants, the 
second priority; 3.6 per cent at the third 
priority, transportation (most of this 
came from failing to locate the original 
raid objective). However other targets 
received 22.1 per cent, and the no- 
priority area targets were blasted with 
56,569 tons or 69.4 per cent. 


A New Directive 


In June 1943 the Combined Chiefs of 
Staff issued a new directive making 
enemy fighter aircraft strength (as rep- 
resented by both factories and the opera 
tional units) a first-priority target, fol- 
lowed by submarine yards, other air- 
craft industry, ball bearings, and oil as 
further primary targets, and synthetic- 
rubber, tire, and motor-vehicle plants as 
secondary targets. 

The new assignment was notable in 
that it recognized the necessity of estab 
lishing air supremacy by destruction of 
enemy fighter strength and by the at- 
tempt to destroy plants whose loss 
might affect enemy front-line strength 
fairly quickly.* 

The concentration upon destruction 
of enemy aérial defenses is most notable 
as it was a recognition of one of the fal- 
lacies in the theories of Douhet and his 
followers—that heavily armed bombers 
in close formations could successfully 
break through enemy defenses.5 

The second consideration was even 
more notable in that it selected, as the 
most suitable means of quickly affecting 
enemy front-line strength, targets that 
were, for the most part, so remote that 
they could not be attacked successfully 
until the first consideration had been 





“The tremendous expenditure of 
planes, men, and gasoline in 
order to drop one and a half 
million tons of bombs on Ger- 
man industry was misdirected. 
Far from destroying the enemy's 
morale and reducing his war 
production it spurred him on to 
ever-higher levels of produc- 
tion.” 











met. And the first consideration could 
not be met until the introduction, in 
1944, of long-range escort fighters. 
The June 1943 plan was followed 
until July 1944. During the period, at 


‘Summary Report, p. ¢ 


the request of the ground forces, some 
“diversion” of effort was made to sup 
port the coming invasion by attacking 
the French and Belgian railway systems. 

The effort, approximately one-fifth of 
bomb tonnage dropped in the period, 
was largely concentrated in the second 
quarter of 1944 when 107,208 tons, 
three times the amount used against all 
transport in the entire war up to then, 
was aimed at French and Belgian rail 
systems. 

Following this period, the attack 
against German industry was resumed, 
with oil plants as a priority target, a 
June 8th directive stating that “the 
primary strategic aim of the U.S. Stra 
tegic Air Forces is now to deny oil to 
enemy armed forces.” 

This effort commenced in May 1944 
and continued until March 1945, 135 
different targets within the oil-produc 
tion industry receiving 193,000 tons of 
bombs. However, again the attacks 
against cities and other industries were 
increased. 

As a result of “diversions” to support 
the ground forces, the last quarter of 
1944 and the war months of 1945 
showed a spectacular increase of effort 
against transportation, to a total for the 
period of one-third of the tonnage.® 

This too-brief résumé of the use of 
strategic air shows that the primary aim 
of those forces was to attempt to knock 
Germany out of the war by an inde- 
pendent use of the air weapon. Winston 
Churchill, in May 1943, stated it thus: 

“Opinion is divided as to whether 
the use of air power could by itself 
bring about the collapse in Germany 
and Italy. The experiment is well worth 
trying as long as other measures are not 
excluded.” 


Extent of Experiment 


The extent of this experiment is in- 
dicated by the fact that over two-thirds 
of the strategic effort was aimed at in 
dustrial targets. The only reason it was 
not considerably greater was that on 
frequent occasions, prior to the mid- 
1944 introduction of “blind” bombing 
techniques, the bombers could not find 
their primary industrial targets and so 
jettisoned their bombs. This jettisoning 
usually was aimed at transportation 
targets and served to build up to a little 
less than one-third of the total effort 


*ESBGE, pp. 45 
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what would otherwise have been a 
smaller percentage. 

[he tremendous expenditure of 
planes, men, and gasoline in order to 
drop one and a half million tons of 
bombs on 
directed. Far 
enemy's morale and reducing his war 


German industry was mis 


from destroying the 
production, it spurred him on to ever 
higher levels of production. As our 
bomb tonnages increased, 1942 
on, so did his industrial output. The re 


trom 


ports of the Survey are conclusive 
“Within 2% years [the period of the 

increasing air attack against industry | 

aircralt 


weapons and ammunition was raised 


Germany's military output in 


than threefold, in tanks nearly 


more 

sixtold.”? 

A Main Target 
The 


was the target of the first systematic air 


German submarine program 


attack and formed the main target of 


the U.S.A.A.F. during the 
months of 1943. “The effect on output 


first SIX 


was negligible; the actual production of 
submarines was up to schedule through 


out the period. ... The output was well 


maintained until the end of 1944.”° 
“During the first half of 1944 the at 
aircraft resumed on 


tacks on were 


twelve times the scale of the 1943 at 
tacks and were directed primarily at 
assembly plants. Notwithstanding the 
heavy weight of these attacks, aircraft 
doubled from December 
1943 to July 1944. 


“As to the effects of bomb damage on 


production 


the civilian economy, there is no evi 
dence that shortages of civilian goods 
ever reached a point where the German 
authorities were forced to transfer re 
sources from war production in order 
to prevent disintegration on the hom 
front.” 2° 

The attacks against the German peo 
ple were a failure, for, the Survey states, 
“their morale, their belief in ultimate 
victory or satisfactory compromuse and 
their confidence in their leaders de 
clined, but they continued to work e! 
ficiently as long as the physical means 
of production remained.” !! 

The Survey states in other places that 
the industrial facilities remained ade 


quate to the end. 


Udo. 7 
"id, p. 146 
"load 

“ia 13 


Summary Report, p. 1¢é 
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“During the first half of 1944 
the attacks on aircraft were re- 
sumed on twelve times the scale 
of the 1943 attacks and were di- 
rected primarily at assembly 
plants Notwithstanding the 
heavy weight of these attacks 
aircraft production doubled from 
December 1943 to July 1944 











The actual effect of the attack on in 
dustry is clear. New all-time production 
highs were achieved as more bombs 
were dropped. Total armament produc 
uon IN 1942 rose 40 
1943 
1942. And as the bombs reached a 


per cent over 1941 


production rose 60 per cent over 
rash 
ing crescendo in 1944, Munition output 
than in 1943.'* 


rose 25 per cent more 


Even the attacks on speci indus 
tries were failures. Of the efforts against 
ball bearings the Survey says: “There is 


1 


no evidence that the attacks on the ball 


bearing industry had any measurable 


effect on essential war production.” !® 
After 2 
aircraft industry in 1944 produced 2 


times as many planes as it did in 1942.""'* 


years of attack, the German 


There was more individual success in 
destruction of targets in the oil industry, 
the return on the effort 
The famed Au 


gust 1943 attack on Ploesti was a con 


but even there 
required debatable 
spicuous failure 

“Monthly deliv 


ginning im 


The Survey states 


cries trom that source, be 


September 1943 and continuing until 


April 1944 were actually greater than 


they had been betore the attack.” '* To 


| Leuna, 


keep one synthetic oi 


plant 


out of production “a total of 6,552 


bomber sorties were flown against the 


plant, 18,228 tons of bombs were 


and an 


dropped 


entire year Was fr 


quired 


Production Increased 


Other attacks against machine-tool 
plants, electrical equipment, and a large 
number of civilian industries did not 
prevent concurrent increases in German 
production, 

The fact that the Allied use of strate 
gic air forces was accompanied by an 


increase, and not a collapse, of German 


BESBGE, p. 14 

*Summary Report, p. ¢ 

Mj ¢ o 

®*The Impact of the Allied Air Effort on Ger 
mar Logistics,” f 7 hereinafter ted as 
IAAEGI 

“Summary R tp. 9 





war production could be further docu 


mented by an almost endless series of 


quotations trom the reports of the 


Strategic Bombing Survey. However 


the fact remains that German war pro 
collapse W hat 


duction finally did 
le ? 


caused that collapse 


Ihe answer is very simple. The be 


ginning of so-called tactical coérdina 


tion with the ground forces caused un 
paralleled strategic successes against the 


German economy. The ground torces 


requested the “diversion” of some Stra 


Air Force effort against the Ger 


tegi 


man transportation system. Commenc 


ing in September and October 1944, the 


diversion” was granted, and at once 


the German economy began to disinte 


grat 


Reports Conclusive 
Here 
1! 


ire conciusive, as wel is 


again the reports of the Survey 


more reveal 
The Survey 


The attack on 


the decisive blow that completely dis 
17 


savs 
transportation was 
anized the German economy 
After D-Day the 


ments of the ground forces continued 


tactica require 


to divert the strategic air forces until 


the very end of the war; and, paradoxi 
cally enough, it was in the course of 
such diversion that some of the great 


est strategic successes of the war were 


achieved.” "* 

“Transport proved to be the weakest 
ink in the logistic chain; its failure was 
the immediate cause of the breakdown 
of the supply system and consequently 
in the collapse of 
18 


was a decisive factor 


the German Army. 


Since the dawn of organized war 


fare the enemy's communication lines 


have been recognized as his most sensi 
tive element. It has long been axiomatic 
an industrial held to 


that nation 1s 


gether by system. In the 


States, 


its transport 


United and even more so in 
Germany, it is well known that the rail 
road is the strategic ligament knotting 
together the industrial body as well as 
being the sensitive motor nerves whose 
severing causes paralysis. 


Think back a 


strike of 1946, when, as Time reported, 


moment to the rail 


the effects were felt within forty-cight 
hours as tar apart as Canada and Mex 


Bombing on the Ger 
hereinafter cited as 


man War Economy p. 1 
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ico, and at once we began to have un 
employment, with entire industries pre 
paring for complete shutdown. Or re 
call that 
railroad bridges over the Susquehanna 


the interdiction of only six 
would force all through trafic of the 
Aulantic seaboard to detour to the west 
of the Alleghenies; that the interdiction 
of fifty selected railroad bridges would 
paralyze our entire country 

The United States first introduced the 
use of railroads, and their seizures, as 
primary tools of strategy. Control of 
global transportation through sea power 
has been the cornerstone of England's 
empire. Transportation was indeed a 
factor which these two nations had al 
ways exploited in peace and in war. It is 
Strange to reflect that their large scale 
introduction of aircraft as carriers of 
explosives and guns against an enemy 
nation should have been accompanied 
by neglect in conducting a strategic at 
tack upon hostile transportation. 

The statistical graphs of the Survey 
are striking confirmation of both the 
fact that German industry increased its 
output under the spur of air attack and 
that it commenced immediate disinte 
gration when the so-calied “diversions 
for long-range tactical support of the 
ground forces resulted in the disruption 
ot transport, with consequent collapse 
of industrial and military Germany. 
Figure 1 is a composite of the Survey's 
charts, and though not to the same 
scales, faithfully reproduces the effects 
shown in the originals.*° 

The Survey reports also state the con 
siderations that led to the discard of 
what was proved, both by prior history 
and the event itself, to be the most re 
munerative target for gaining immedi 
ate paralysis of the enemy economic sys 


tem and of his military forces 


"Task Too Large” 


“It was fully realized that transporta 


tion was a target system of 


great potentialities, but the task was con 


Strategic 


sidered too large and the time too short 
for engaging in an operation that prom 
ised only a distant return.”*! “Trans 
portation was not singled out for pri 
ority attack as a strategic target system 
because of its size and complexity and 


the limited capabilities of the air 


forces.” ** 


Statistical Appendix to Overall Report, pp 
13, 124, 136, 138, hereinafter cited as SAOR 
ESBGWE, p. 142 

™ESBGWE, p. 5 
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The belief that the transportation at- 
tack “promised only a distant return” 
caused the selection of targets against 
years of attack resulted in a 


which 2! 
threefold increase of production. In 
cluded in such targets were those such as 
the Leuna oil plant “the most dangerous 
difficult 
23 which was attacked for an en 


and assignment of the air 
war, 
tire year with a cumulative total of more 
than 6,500 bombers which dropped 
more than 18,000 tons of bombs. 


The Survey states that “a combined 
target system designed to paralyze the 
Ruhr area 


major exits of the 


basic trafhe to and from the 
and directed at the 
Ruhr, rather than, within the Ruhr area 
itself would place the Ruhr in a 
position of economic isolation and begin 
the disintegration of the basic German 
economy ** and “that a small tonnage 
on a few carefully selected targets [the 
Survey describes them as four, which 
were never attacked | would stop all im 
portant: North German canal trafic and 
through trafic upon the Rhine river for 
an indefinite period and that this could 
have been accomplished early in the 
war, thus diverting a tonnage which the 
railroads were not prepared to handle in 


full.”’*° 


Difficult To Reconcile 


These statements are difficult to rec 
oncile with the belief that the transpor- 
tation system was too large and too 
complex for selection as a target. They 
are espec ially difficult to reconcile with 
the selection of targets which were scat 


tered throughout Germany, heavily de 





“The attack on transportation 
was the decisive blow and com- 
pletely disorganized the German 
economy.” 





fended, and, in many cases until the ad 
vent of long-range fighter escort, were 
targets which could only be attacked 
while suffering unacceptable losses— 
targets which were of such a nature that 
their damage or destruction could only 
be added arithmetically to the gradually 
increasing damage to the enemy econ 
omy. 

™*The Effects of Strategic Bombing on Ger 
man Transportation,” f hereinafter cited as 
ESBGT 

“Summary Report, p. 9 

$ 


“ESBGT 
*]d., p. 4 


In contrast, damage to the transporta 
tion system was a shock that was felt in 
a geometrical ratio, both at once and in 
cumulation, throughout the war indus 
tries, as well as in the strategic, tactical, 
and logistical problems of the German 


Air Force. 


Army and 


“Beyond Limited Capacities” 


Further, it is difficult to reconcile the 
belief that the transportation system was 
beyond the “limited capacities of the 


with the statement of the 


ur forces 
Survey that “for the German system as 
a whole, 12,000 tons of bombs a month 


well-placed, or one-fifth the actual max 


imum monthly weight on transporta 


tion}] would have been sufhcient 


for the disruption of trafh 
Whatever the limits, from May 1943 
the bomb tonnage dropped on Germany 


] 


ilone by strategic air forces was never 


less than 14,000 tons a month and in 
general increased monthly to levels of 
a month after 


more than 100,000 tons 


September 1944—with sufficient added 
capability to blast France with 498,696 
tons in 1944 
Contrast the total capability with the 
requirement of only 12,000 tons a month 
to secure the disruption of German 
transport and paralyze her war pro 
duction and The 


Survey states that with the single ex 


military movement. 
ception of 7,823 tons in May 1944 there 
were never more than 4,003 tons aimed 
land until 
September 1944,7" and that such small 


at German transportation 
tonnages as were dropped before Sep 
tember 1944 were when “transportation 
attacked chiefly as alter 


targets were 


nates to other target systems or as tar 
gets of opportunity.” ** 

There was a complete lack of reali 
zation that the transport system is the 
most vulnerable part of any economic 
or military organization, resulting in 
the relegation of the attack on transport 
to a mere “diversion” in tactical support 
of ground forces with an absence of 
strategic intent from the plans of at 
tack, even tactical planning itself lack 


systematic follow-up of an 


29 


ing “the 
orderly plan.’ 

This inadequacy of planning for even 
the tactical support was such that of the 
operations preceding D-Day, the Survey 
says: “This phase of the action was laid 


*lind 

"“SAOR. op. 1 14. 20 
*ESRGT 
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Fig. 1. Composite of U. S. Strategic Bombing Survey charts of German economic factors and ton- 


nages dropped by strategic air forces on Germany 


on hastily and with inadequate prepara 


tion Earlier and more adequate 


planning could have insured its greater 
effectiveness.” *° 
The course of actual events in the at 


tack on transportation and what coul: 


have been done are best described in th 
words of the Survey: 
Transportation Neglected 

“During most of the air war against 


Germany the bombing of rail transport 
= r 


tation was subordinate to other 


tions of the strategic air forces. Although 


inten 


every major ground opération was pr 
ceded or accompanied by concentrated 
attacks on local rail facilities in or near 


the battle area, transportation was not 


1 


singled out for priority attack as a stra 
tegic target system because of its size 
and complexity and the limited capabi 


ities of the air forces. Therefore durin 


the early phases of the war, until 1 
transportation targets were 


tr } 


chiefly 


as alternates to other target svs 

tems or as targets of opportunity 
It was not until March 1945 that 
transportation as a target system re 


ceived a definite plan of attack and then 


mainly for broad support « 


I ontem 


poraneous ground operations. In conse 


quence the systems were subjected 


only to sporadic attack until the middk 


of 1944, and it was not until September 
+ thar | 

of that year that heavier attacks upon 
ae t s 
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transportation facilities within — the 


Reich began. No significant deteriora 


tion . can be traced to these attacks 

Che effects of the heavy air attacks 
beginning in September 1944 were felt 
at once Under the impact of air 
attack concentrated primarily on the 
western part of the system, eflects upon 
total carloadings of the Reischsbahn 
were immediately evident A shary 


ind uninterrupted decline set in 


Serious efiects upon the nation’s out 


put developed at a fairly early date to 


lowing the September and October 19 


attacks It became impossible tor tl 
railroad system to me t these transpor 
tation requirements and th supply ot 
critical components in the hands of 
most manutacturers was quickly ex 
hausted with a resulting severe impact 


on virtually i I 


Consequences Great 
| I 1c 


consequences of the breakdown 


prob 


transportation system were 
greater than any other single tactor 
the 


collapse ot Crer in 


The lateness of the ef 





fective upon transport in re ition 






to the completion of military operations 


prevented the full cycle of its effects 


production of military items 


trom 
t 


apparent in the supply ava 


Separate curves are not to same vertical scale 


| 


could 


As to 


the Survey says: “Recognition of trans 


what have been done, 


port as a high-priority target system for 


strategic purposes would have per 


} L 
niitted planning an attack best suited to 


reducing Germany's basic economic 
trafthe and hence its basic industrial 
cconomy 


Additional Advantage 


As quoted elsewhere, the Survey re 


ports that an attack on the western 


periphery of the transport system by the 


forces was all that was 


They rdditional 


Vantage in 


find an ad 


i priority attack on German 
portation 


The 


im fall 


use of the heavies against Ger 


targets would have preserved 
French 
and that of 
the 


icilitated our own sup 


the 


own use 


facilities 
the 


for our 
French civil 


during 


population g severe winter of 
144-104 I 
permitted the fullest exploita 
tion of the enemy disorganization and 


poor supply positions.” ** 
It is pertinent to point out that much 
the 


bombing activity was wholly accidental, 


aX hic ve d by 


i¢ SUCCESS 


strategic 


being a result of inaccuracy of attacks 
igainst other objectives in which single 
bombs wide of the target hit vital points 
in the 


For 


sing 


transportation structure 


instance, on October 14, 1944, a 


stray bomb caused the collapse 
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of the Cologne-Mulheim Bridge, “com 
pletely blocking the channel of the 
Rhine. . . All water movement of coal 
to south Germany ceased.” The im- 
portance of this event came from the 
fact that rivers and canals were the 
chief means of moving coal and “the 
German economy was powered by coal.” 
Despite a high priority to the channel 
clearance work it was still blocked in 
March 1945.58 

Another accidental hit of strategic im 
portance resulted when “stray bombs” 
from a raid on a coal mine and benzine 
plant at Datteln “drained the most im- 
portant 9-mile stretch in the whole canal 
system” ** of Germany. When stray 
bombs scattered over the landscape 
could cause such damage it is easy to 
understand why the Survey states: 

“Had a strategic pattern of attack 
been developed and applied—immedi- 
ately it was decided to devote a signifi- 
cant bomb tonnage to transportation 
targets—-more rapid economic results 
would undoubtedly have been se 


cured.” 


Principle of Objective 


From the above it is easy to see the 
violation of that principle of war called 
the objective. This principle requires 
the selection of a decisive objective and, 
having selected it, the determination to 
stick to it. One authority has described 
it as to “select for destruction those ele 
ments which are most vital to the ene 
my’s war potential.” This is precisely 
what we failed to do. 

The attack on oil plants is the one 
point where some claim of success 
might be made since it is indisputable 
that Germany ran out of oil. However, 
since the functioning of the plants and 
the distribution of their products de 
pended upon the transportation system 
which could have been at any time, and 
finally was, disrupted by attack at points 
nearer to our bases, it can easily be seen 
that German oil production would have 
been most easily eliminated by stopping 
its transportation. 

It is even probable that the long-de 
layed transportation attack was the vital 
factor in the final success of the year 
long attack on oil since, as the Survey 
points out, “the German system of fuel 
supply . . . was particularly vulnerable 
to disruption due to transportation dif 
“Id. p 18, Summary Report, pp. 13-14 
*“ESBGT, pp. 21, 29 
"ld. p. 4 
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ficulties because of (1) the system of 
shipping components from producer to 
blending plants and (2) the large pro 
portion of the total stock which was 
necessary to keep the pipeline filled.” 

Since the synthetic-oil plants de- 
pended upon the transportation of coal 
for both raw material and power, for 
transportation of components to com- 





“The consequences of the break- 
down in the transportation sys- 
tem were probably greater than 
any other single factor in the 
final collapse of the German 
economy.” 





plete the production process, with final 
transportation to consumers, it 1S ob- 
vious that any transportation tie-up 
damaged the whole system. If a 
strategic transportation plan of attack 
had been followed from the earliest mo- 
ment possible, or not later than May 
1943, not only would the German 
troops opposing the Normandy landing 
have been deprived of fuel stocks de- 
scribed as “at their highest level” but 
the gasoline starvation of the German 
Air Force would have commenced far 
earlier. 

It is also true that even the oscillation 
between the various priority targets had 
some contributory effectiveness as it did 
cause some actual destruction of pro- 
duction means and end products. It 
caused the Germans to employ large 
numbers of people and considerable 
equipment in anti-air-raid organiza 
tions, and it caused effort to be ex 
panded in dispersing and expanding 
plants. However the effect was, at best, 
only contributory in any positive sense 
and certainly was far from decisive. 

As the Survey points out, the major 
effect was negative, causing the Ger 
mans to overhaul their production or 
ganization and construct additional fa- 
cilities so that German production in 
creased steadily until the beginning of 
the “diversions” against transportation. 


Principle of Mass 


The Survey's description of the course 
of the air war makes the conclusion in 
escapable that we violated the principle 
of mass, sometimes known as concen 
tration. This principle requires the con 
centration of superior forces at the de 


*IAAEGL, p. 8 


cisive point. A well-known authority 
has described it as to bring everything 
“to focus on a single target.” As the 
Survey shows, we did not do this, either 
strategically or tactically. Strategically 
we never selected transportation as a 
decisive target. Tactically we used 
against it only bombers which the air 
commanders would “divert” from tar- 
gets which were, in fact, nondecisive. 

It is also clear that there was a viola 
tion of the principle of economy of 
force. This principle requires the dis- 
tribution of our own forces to the best 
advantage. It has been described for the 
aérial weapon as follows: “To concen 
trate on a limited number of vital tar 
get systems instead of being compelled 
to disperse its force on numerous ob- 
jectives of secondary importance.” 

We were not compelled to do so, but 
we did disperse our force “on numer- 
ous objectives of secondary importance.” 
Our reversal of the principle is most 
aptly shown in the Survey’s Summary 
Report where, under the heading “Sec 
ondary Campaigns,” we find the follow- 
ing paragraph: “The attack on trans 
portation was the decisive blow that 
completely disorganized the German 
economy. It reduced war production in 
all categories and made it difficult to 
move what was produced to the front. 
The attack also limited the tactical mo- 


"37 


bility of the German Army. 


Economy of Force 


Our disregard of the principle of 
economy of force permitted the enemy 
to use it against us. The transportation 
system was so big, complex, and so in 
tertwined that it was impossible to pro 
tect all the vital links, and those most 
susceptible of defense were those we 
could have most easily attacked with a 
continuous concentration of overwhelm 
ing strength. 

Instead, by dispersing our efforts 
against widely scattered targets, many 
of them deep within the hostile defense 
system, we permitted the enemy to con 
centrate antiaircraft defenses around the 
relatively small number of our habitual 
targets (as the eighteen synthetic-oil 
plants) and to dispose his fighter de- 
fense for any desired amount of inter- 
ception along our prolonged flight paths. 

The violation of the principle of mo- 
bility is not as obvious as those described 
above, but it existed nevertheless. Mo- 
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bility is more nearly a quality which is 
a measure of the relative ease and flexi 
bility of 
forces. Its use requires that we either 


movement of the opposing 
make ourselves more mobile than the 
enemy or render the enemy less mobile 
than ourselves. 


No Strategic Plan 


We never had a strategic plan or in 
tent to reduce the hostile mobility, and 
such tactical plans as finally evolved 
were “laid on hastily and with inade 
quate preparation.” The neglect of the 
ability to immobilize the enemy is most 
apparent from the description of Opera 
tion Clarion in the third War Report of 
the Chief of the U.S.A.P. 

This operation, on February 22, 1945, 
was the solitary effort to employ all the 
strategic air forces against the German 
transportation system. This report states 
that Allied 
planes” (the Survey reduces this figure 


“more than ten thousand 


to between eight and nine thousand) 
were employed. As a result, says the 
third War Report, “Operation Clarion 
marked the end of large scale mobility 
for the German armies.”** The sig 
nificant point of this statement, as ap 
plied to the use of air, is that up until 
this late date we had allowed them to 
retain that large-scale mobility 

The violation of the principle of co 
ordination is clearly shown throughout 
the Survey. Though it is true that the 
directives to the strategic air forces were 
framed in language indicating “the de 


sire to concentrate on targets which 


would affect front-line strength fairly 
quickly and thus render maximum as 


Western 


Europe,’ 88 it is quite evident that su h 


sistance for the invasion of 


The strategic 


those by 


targets were not chosen. 


targets that were selected were 


felt “the use 


of air power could by itself bring about 


whose destruction, it was 


the collapse in Germany 


Landings Failed 


That this failure of codrdination was 
implicit throughout the strategic air con 
cept is strikingly illustrated by the fail 
ure of the airborne landings at Arnher 
The Survey says that no transportatior 
targets “were included in the over-a 
plan for that operation. The railroad 
net to the north 
atall .. 


was not attacked 


in spite of the fact that these 


"The War Reports 429. 4 
"ESBGWE, p. 3 
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were the very lines which carried the 
German supplies, troops, and material 
in the action against the airborne land 
ings. *° 

During the same month over 195,000 
tons of bombs were dropped on Ger 
many, being merely 


over 45,000 tons 


aimed at “industrial areas.” It cannot be 


said that strategic air was adequately co 





“Had a strategic pattern of at- 
tack been developed and applied 
immediately it was decided to 
devote a significant bomb ton- 
nage to transportation targets 


more rapid economic results 
would undoubtedly have been 
secured.” 





ordinated in support of this major stra 
tegic move by airborne ground forces 

Che Allied violation of the principles 
of war in the use of strategic air forces 
was not the sole instance in which the 
principles were violated, as has been 
pointed out by Maj. Gen. J. F. C. Fuller 
in an analysis of the Battle of the Bulge 
However, in the battle and in the war 
we were finally successful in spite of the 
wastage and the time lost as a result of 


violating the principles, because we 


were able to throw such overw helm ny 
strength at the enemy 

The words of the Survey, in d rib 
ing the lack of planning for a strategic 
ur ittack «on transportatio IPply 
equally as well when applied to the 
total effort to collapse Germany To 
ward tl nd of the effort the weight 
of the attack became so overwh 
that this effect was neverthel ‘ 

ai 4 
A-Bomb Equivalents 

As an indication of the extent of the 

iv be of value to tra ate 

tt strate bombing eflort aga t 
( rmany into terms of ator bomb 
The Si v has estimated that the Hire 
shima atomic bomb caused actua de 
struction in the city equivalent to 2,1 
tons of ordinary bombs, although the 


A-bomb is muct 


simple arithmetic then, 


oretically the more 


powertul By 


£ asd 


the 1.419.604 tons of ordinary bombs 


lropped on Germany alone by the Al 


lied strategic air torces was tk equiva 
lent of 676 atomic bombs 

“TAAEGL, p. 48 

“ESBGT 4 

es : Re Pacific Wa 4 


Further, the figures show that for the 
t1-month period October 1943 through 
August 1944 the equivalent of 14 atom 
bombs a month were dropped on Ger 
many. For the last seven months of the 
war the average atomic equivalent of 
52.6 bombs per month were loosed on 
Germany. Even discounting the ordin 
ary bombs by 50 per cent, this still leaves 
Germany suffering the equivalent of an 
attack of nearly 350 atom bombs. 

It is worth remembering that while 
all these equivalents of atomic bombs 
were being dropped on Germany, she 
was increasing her industrial war pro 
duction. In addition she was at the same 
time conducting a fierce ground war 
on the fronts—and part of the time 
on three fronts. Even under this heavy 
attack, and while suffering severe re 
verses in the field, the morale of her 
people did not crack. 

Even 


more—she was conducting a 


spirited air defense, a sea campaign of 
dangerous intensity, and was success 
fully developing new weapons such as 


the V-1 and V-2, snorkel 


rine, new war gases, jet fighter aircraft, 


the subma 


and was well along on antiaircraft 


guide d missile s. 


Russian Experience 


That this strength of a modern na 


tion is not an isolated example can be 
seen from the experience of Soviet Rus 


sia. The Soviets lost an average of sixty 


per cent of their coal, steel, and alumi 
num production, and millions of lives 
without dimunition of fighting spirit 


ind ability 


The higures and facts shown above 


ndicate that the Allied air effort against 
Germany was tremendous even when 
translated into the terms of the atomic 


They 


enormous power of the lr weapon 


bomb serve to indicate the 


However, in securing the final vic 


tory, our misuse of the tremendous 


power of the air weapon is now caus 
ing us severe difficulties in sect ring a 
solid and lasting peace. Following the 
desire of the air enthusiasts to attempt 
destruction of the enemy's war potential 
as embodied in his industrial plants and 
his cities, while not fatal to his war ef 
fort, wrought such widespread damage 
that she is a weak and 


to Germany 


sick nation 
Her weakness is such that we must 


restore the strength that we unneces 


“SAOR, p. 13 
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sarily destroyed in order to achieve a 
stable world economy. We must now 
restore her health in order that she may 
not fall a victim to the pestilence en 
demic to the Eastward and thereby be 
come a reénforcement to the source of 


the disease. 


Two Classes 


The air enthusiasts may be divided 
into two classes in accordance with the 
rationalization of their intention to use 
the air weapon to destroy the enemy 
war potential. 

One class advocates “the method of 
extermination ... the elimination of 
the enemy as a world factor.”** This 
can be disregarded as the vaporings of 
ill-advised extremists. It is obvious that 
the United States did not have a policy 
of extermination toward either Ger 
many or Japan. It is equally obvious 
that in order to eliminate an enemy as 
a world factor one would have to ex 
terminate the enemy nation completely. 
Apart from the inhumanity of the pro 
posal, it disregards the fact that the re 
sult of such action is the creation of a 
political and economic vacuum, which 
in turn would be a new and unbalance 
ing world factor. 

The other class advocates the destruc 
tion of industries as the heart of the 
enemy war potential—this being the 
quickest means of winning the war, at 
the conclusion of which we would re 
sume our peacetime policy courses. 

Disregarding the fact that bombing 
of industries in World War II did not 
speed up the war and, in the cases of 
both Germany and Japan, had little if 
any direct bearing on their defeat, the 
idea that the quickest method of ending 
the war is the sole consideration in 
selecting the means and methods of 
warfare is in itself erroneous. For if the 
means of quickly ending a war will de 
stroy the means of attaining a lasting 
peace it follows that policy would re 
quire a change in the means or method. 


Purpose of War 


Wars are not fought merely to be 
won, they are fought in order that the 
victor may continue to follow the policy 
which led to the use of the final argu 
ment of force. War and peace are merely 
two sides of the coin of national policy. 

In the same manner, war potential 


“Victory through Air Power A. de Se 
sky, p. 10 


and peace potential are the two sides of 
the coin of national potential. A wise 
policy cannot consent to the destruction 
of any part of the enemy's national po 
tential which will impose a burden upon 
the victor in following his policy con 
cerning the use of the foe's potential. 

This is well-proved by the increasing 
burdens upon the American taxpayer as 
a price tor our misuse of strategic air 
forces. As a result of the havoc wrought 





“Using the available guided bombs, 
a monthly tonnage of only 1,300 tons 
would have maintained a complete 
interdiction of Japan's railroads.” 





upon the enemy peace potential, when 
we considered it as war potential, the 
United States is now faced with the 
necessity of rebuilding the national po 
tential to a level where we can hope to 
effect our policies for a lasting peace. 

Our damage to the enemy potential in 
the form of industries had, at best, only 
an incidental value in shortening the 
war, which makes it obvious that our 
use of the means was misdirected both 
as to the course of the war and as to our 


national policy. 


War Against Japan 


The course of the war against Japan 
has led to some unfounded claims that 
strategic air forces, by attacking the 
enemy's industries, defeated her and led 
her to surrender. These claims are not 
based on the reports of the Survey. The 
pattern established by the Survey for 
the Pacific is essentially the same as for 
Europe. The widespread aérial destruc 
tion of industrial and urban areas was 
hardly even contributory to the victory. 

The Summary Report says that the 
loss ot sea borne communications was 
strangling Japan, and that “Japan’s 
economy was in large measure being de 
stroyed twice over, once by cutting off 
of imports and secondly by air attack.’ 

The railroads were hardly attacked at 
all. Using the available guided bombs, a 
monthly bomb tonnage of only 1,300 
tons would have maintained a complete 
interdiction of Japan’s railroads. The 
Survey says that this “would have more 
effectively and efficiently destroyed the 
economic structure of the country than 
individually destroying Japan’s cities 
and factories.” Japan would have been 


“incapable of any sustained industrial 


production,” of feeding her cities, or “of 
rapid large-scale-movements of troops 
and munitions.” ** 

So far as strategic air was concerned 
its most effective use against the Japa 
nese War economy was in the acrial 
mining campaign “which sealed off the 
vital Inland Sea” as its part in the block 
ade of Japan and where “strategic 
bombing assumed the réle of an ac 
celerator to assist and expedite forces al 


ready in motion” toward surrender. 


Marianas Campaigns 


These forces were set in motion by 
our mid-1944 naval and amphibious 
victories in the Marianas campaigns, 
These caused the accession of a new 
Japanese Government w hich then com 
mensed its long internal struggle to sur 
render.*® 

It is clear that the collapse of Japan 
stemmed from a national paralysis re 
sulting from the disruption of her trans 
portation lines, which happened to be 
vulnerable to the forceful use of sea 
power. When thoroughly blockaded, 
Japan was incapable of waging war 

The lessons of World War Il as to the 
use of strategic air power are clear. 
With or without atomic bombs, strategic 
air torce wields tremendous power, 
and, as with all powerful machines, its 
incorrect use causes waste or harmful 
results in the same measure as its 
power. 


llow it to be 


National policy cannot a 
used in such a manner that it will im 
pede the continuous course of that pol 


icy. It cannot be allowed to attempt a 


campaign independent of the other 
forces of the Nation. It achieves its 
greatest success when it is coordinated 
directly with the action of other forces, 
not for the destruction of enemy war 
potential but rather for the defeat of the 


enemy armed forces. 


Lessons Confirmed 
World War II but confirms the les 


sons of the past: when the enemy's 
armed forces are defeated in the field 
his war potential lies undefended in our 
grasp; then national policy can direct 
that potential to its uses in constructing 
a lasting peace. 

(The views herein expressed are those 
of the author and not necessarily those 
of the Navy Department.) 


“Summary Report (Pacific W 
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Derusting Equipment in the Field 


The Use of lodine as a Pickling Acid Inhibitor 





Dr. Karl F. Hager and Morris Rosenthal 


. 


Experiments show that 
small ordnance items 
may be derusted quickly 
and easily even under 
field combat conditions 


> 


N tmes of 


of the 


international crisis one 
Nation’s 


defense is corrosion. It not only im 


enemies of the 


poses a several billion dollar annual tax 


on our ecenomy, but, more deadly, it 


eats into our vital metals and equip 
ment so as to deplete our Nation’ 
metal reserves permanently 

Ordnance has, among many prob 


lems, two of outstanding significance 
(1) to keep materials from corroding 
and (2) to rehabilitate rusted ordnance 


equipment. Much has been written and 


great progress has been made concern 
ing the first problem although it is still 
only partially solved. But the second 
problem—the recovery of rusted ord 
nance materials—can be totally solved. 


Science and the laboratory have 
combined to make it possible to remove 
the rusted areas from iron and steel 
without noticeably injuring the un 
rusted portions. 

Physical methods of rust removal, 
such as sandblasting, are very well 
known and are employed on the out 
side of simple geometric surfaces \ here 
losing a percentage of the unrusted 


metal can be tolerated. 


Acid Pickling 


The commonest method of rust re 
moval, where geometric shape is of no 
consideration and where the hollow 
interiors of rusted equipment must be 
reached, is by acid pickling. 

It is well known that the axides of 


iron are readily dissolved by acids, but 
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iroh and ste sO tall prey to this 
rust remover. In recent years chemical 


compounds known as rust inhibitors 


have been added to the acids in order 
to decrease their attack on the unrusted 


metal without appreciably altering the 


rate of scale removal by the acid 
These inhibitors are classified into 
organic and inorganic compounds. The 


latter are usually salts of metals like 
arsenic and antimony which are nobler 
than iron and which, therefore, are 
on the iron torming a negatively 
charged, tairly continuous film over the 
metal surtace In the electrolytic cell 
formed by this iron-to-nobler-metal 
the high hydrogen overvoltage 


of the plated metal prevents the dis 


couple 


irge o the hy lroge } thus pr enti 


the generation of hydrogen and attack 


on the pure iron 
ompounds ire) =«6extremecly 


numerous and generally contain nitro 


Organ 


en, oxvgen iltur, and other elements 


such as phosphoru hromium, bi 


muth, etc., belonging to the fifth and 


sixth periodic groups as vital consti 


tuents These organic compo nds yen 
erally form a film over the cathodic 
regions ol the pickled steel surface and 


ent the attack of the hydroget 


thus pre 


ions of the acid against the unrusted 


base metal. Many chemical manufac 


these inhibitors com 





turers pr 


mercially und a list of 112 of these 
found in the Cor 


edited by H H 
Wiley 


substances may be 
rosion Handbook, 
Uhlig, and 
& Sons, In 


In time of war 


published by Jot I 


however ertain con 





Dr. Hager is attached to the 
Ordnance Research and De- 
velopment ‘Division Suboffice 
Rocket), Fort Bliss, Tex., and 
Mr. Rosenthal is with the firm 
of Universal Engineering and 
Chemical Consultants, El Paso, 
Tex 











ditions arise to cause field equipment 





and small arms to become rusted and 





eventually unserviceable. It might be 
possible to obtain greater use of this 
equipment if the rust were removed, 
but commercial pickling is not avail 
able. Field conditions are seldom such 
that the normal chemicals for rust re 
moval are obtainable, especially the acid 
pickling inhibitors 

The logistics problem makes procure 
ment and delivery of the heretofore 
necessary chemicals a hardship and an 
impossibility in many instances. Sim 
plicity of procurement of the chemicals 
coupled with no additional burden on 
lines is the de 


heavily laden supply 


lodine an Inhibitor 


Research at the Fort Bliss Ordnance 
Laboratory has produced an acid pick 
ling inhibitor obtainable at almost every 
held position. Tincture of iodine, long 
thought by scientists to be an accelera 
tor of acid attack on metals, has been 
inhibitor. 


proved to be an excellent 


Addition of one per cent of a two per 
ent tincture of iodine solution by vol 
ume to a five per cent sulfuric acid 
pickling bath would result in a ninety 
five per cent retardation of the acid at 
ick on the pure metal, without decreas 
ng the rate ot dissolution of the rust. 
Tincture of iodine as such is not 
generally shipped to forward areas, but 
is usually shipped with the iodine crys 
tals separate from the alcohol contained 
in drums, The tincture is prepared for 


medical use by dissolving the iodine 


in the alcohol. It has been found by 
the Ordnance Laboratory that the addi 
tion of 0.05-0.1 per cent of the iodine 
crystals alone to the acid produces cx 
cellent inhibition. In this manner 

using the iodine crystals without the 
addition of the alcohol—the alcohol 
may be conserved and transportation 
and storage of an inflammable material 


eliminated 
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With the use of the iodine crystals 
it is necessary to wait about five min- 
utes for the iodine to dissolve and 
disperse throughout the acid. However, 
by dissolving the needed iodine in a 
small volume of alcohol, dispersion is 
almost immediate. 

Sometimes the tinctures of iodine 
obtainable are made by dissolving the 
iodine crystals in an aqueous potassium 
iodide solution so as to obtain al 
most instantaneous dissolution. If 
such tinctures are available, they can 
be used with results as good, if not 
better, than the other methods men 
tioned. 


Any Acid Usable 


Any usually obtainable acid, ranging 
from hydrochloric through acetic acid, 
may be successfully inhibited by either 
the pure iodine or its tinctures. At ad 
vanced and isolated positions, however, 
even the acids may be difficult to ob- 
tain. In such cases, the pure or impure 
sulfuric acid from the storage bat 
teries of vehicles may be used for the 
purpose of derusting. 

Battery acid ranges from about a 
thirty-two per cent concentration in 
charged batteries to about a twenty per 
cent concentration in run-down bat- 
teries. This battery acid can be used 
undiluted for rapid rust removal, and 
the iodine is extremely effective in 
preventing the base metal from being 
attacked by the acid. In the event that 
there is not enough concentrated acid 
to cover the pieces of equipment to be 
pickled, the acid can be diluted to as 
low as five per cent by the addition 
of either distilled or impure water so 
that the acid volume would be suf- 
ficient to do its work. The time re 
quired to remove the rust is longer as 
the acid becomes more dilute. The 
equipment is removed from the pick- 
ling solution when the rust is no longer 
visible, but it may be left in the acid 
for a longer time without injury be- 
cause of the presence of the inhibitor. 

A 0.1 per cent iodine concentration 
in the acid provides sufficient protec 
tion, but the addition of an excess of 
iodine will not retard the rate of rust 
removal to any noticeable degree and 
will provide an even greater degree of 
protection to the base metal against 
acid attack. 

The container used for the acid 
pickling bath may be of any readily 
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available material that will hold water. 
Its size is governed only by the size of 
the equipment to be derusted. The 
iodine inhibitor will prevent the acid 
from eating into iron or steel con- 
tainers, so even empty gasoline or oil 
drums may be used for the pickling of 
small arms and other small equipment. 


Oiling Is Important 


In this manner, even at advanced 
and isolated positions, personnel may 
remove rust from their equipment 
without removing an excessive amount 
of the base metal. Immediately after 
removal from the pickling bath the 
equipment should be rinsed briefly 
with water, dried, and covered with oil 
in order to give a temporary protection 
against the rerusting of the treated 
equipment. Any type of oil film rang- 
ing from crankcase oil to hair oil will 
suffice. 

For operations based further back 
where larger volumes of material can 
be handled and suitable facilities exist 
for constructing large pickling baths, 
the missing item is usually the acid 
pickling inhibitor. Here, too, iodine 
may be used, but it does not give any 
rust-resisting protection to the highly 
active, freshly pickled metal surfaces 
unless the residual acid is rinsed off 
and the equipment is rapidly dried and 
immediately oiled. Otherwise rust im- 
mediately begins reforming on the 
metal. 

Water-soluble cutting oils, usually 
found in machine shops, are 50 per 
cent effective acid pickling inhibitors 
when used in 0.2 per cent volume con- 
centrations with sulfuric acid. Further- 
more, they have been found to provide 
a rust-resisting protective film over the 
freshly pickled surface. 


Dangers Lessened 


It now seems obvious that military 
equipment and arms may be safely and 
conveniently derusted in the field with- 
out fear of gaseous hydrogen, generated 
from unhibited acid attack on steel, 
causing an acid spray injurious to per- 
sonnel and equipment in the vicinity. 
Tests show that field pickling can be 
done with less danger of hydrogen gas 
embrittling the steel. They also show 
that inhibitors readily available in the 
field can be utilized to advantage with- 
out depending on special rust-eliminat- 


ing and preventing agents being 





Rust inhibitors are especially 
important in packaging ordnance 
equipment for storage or ship- 
ment. Writing in the September- 
October 1950 issue of Onp- 
NANCE, Maj. Gilbert Foster, 
US.A.F., told of the use of 
volatile corrosion inhibitors for 
which the following advantages 
were claimed: 

1. Excellent long-term storage 
protection when properly ap- 
plied. The length of time that 
the inhibitor will remain effec- 
tive is largely dependent upon 
the ability of the barrier ma- 
terials to maintain the inhibitor 
vapor level in the package. 

2. Prevent corrosion even if 
the package becomes punctured 
or damaged to the extent that 
moisture vapor is able to enter. 
The vapors of the volatile cor- 
rosion inhibitor act to neutralize 
any moisture entering. Properly 
applied, it will protect ferrous 
metals against corrosion in the 
presence of one hundred per 
cent humidity but for a shorter 
period of time than when com- 
pletely sealed. 

3. Vapors will protect sur- 
faces of assemblies that cannot 
be protected by other means be- 
cause of the difficulty of apply- 
ing rust preventives to some 
surfaces with the usual pro- 
cedures. 

4. Highly adaptable to various 
packaging methods. Available in 
crystal form or more commonly 
as a coating on many types of 
paper and materials. 

5. Cleanliness in application. 

6. Eliminates degreasing oper- 
ations and the various hazards 
resulting from them. 

7. Protection under arctic, 
temperate, or tropic storage con- 
ditions. 











brought forward via heavily burdened 
supply lines. The net gain would be 
a great reduction in equipment losses, 
better maintenance of weapon service- 
ability, and the alleviation, in time, of 
the supply burden all the way from 
the zone of the interior; and the manu- 
facturing load would eventually be 
reduced. 
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Ammunition Storage Overseas 





Organization and Operation of Communications-Zone Depots 


- 


by 
Lieut. Col. John W. Schroder 


Picatinny Arsenal, Dover, N. J. 
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Much of the success of 
our forces in combat de- 
pends upon the proper 
care and issuance of am- 
munition of all types 


. 


NY appreciable shortage of am 
munition in combat will result in 


iy re sult in 





increased loss of life and 
tactical defeat. The 
organization, and operation of the am 


proper location, 


munition depots in an overseas theater 


of operation is one of the Key tactors in 


assuring a continuous and adequate 
supply of ammunition to the combat 
forces, 

In addition to the normal problems 
which ‘are existent in any depot opera 
tion, the ammunition de pot has two fac 
tors which make the job particularly 
arduous. The first of these is the large 
tonnage involved in each shipment and 
in the total amount stored. The second 
is the fact that because of the nature 
of the commodity being stored it must 
be dispersed over a large area in order 


to insure safety. 


Depot Defined 


For purposes of general discussion, 
the term ammunition depot may be 


considered to include all storage fa 
cilities for ammunition from the am 
nunition supply points supporting the 
front-line troops to the base ammunition 
depots in the communications zone. 
Between these extremes are the inter 


mediate and forward communications 
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zone ammunition depots and the army 
IMMuUuNnIithKe le pots, 

While it is natural to « xpect consider 
iby] erence between depots in 
the rear areas and the ammunition sup 
NY pont in the forward areas it 


should be realized that the principal 
difference is one of size and degree of 
permanence rather than of method of 
organization and operation. As_ the 


hghting progresses, new ammunition 


supply points will be established as nec 
essary to furnish ammunition to the 
combat troops. When a new ammuni 
t1iON SUPPLY Point 1s est iblished the older 


} | } 


one will either be closed out or become 
the nucleus of an irmy ammunition 
lepot 

In turn, as the army moves forward, 
its ammunition depots may either be 
losed out or become the nucleus of 


the communications-zone depots. De 


ts wil b established progressively 
forward along the main lines of com 


required 


nunications a 


Communications-Zone Depot 


This discussion will consider pri 
marily a communications-zone depot 
perated by one ammunition battalion 
headquarters with the necessary sup 


} 2 


portin troops The operation ol such 
ot is typical of most ammunition 
depot operations in an oversea theater. 


The size of the area required will be 


determined by the stock level author 
ized and the size of the for ipported 
In th ise of an ammunition supply 
point the volume of ammunition will 
not exceed a few thousand tons, but 
the will be rapid whereas the 
om nications zone depot may con 
tau ippre ibly more In sele tng a 
ra ammunition depot, con 
ler hould be not only to 
the ciate requirements for storage 
spa mit also t ossible expansion re 
qd ire nt 
While approximately five thousand 


nunition can be stored per 


it is advisable to provide 
for expansion by determining area re 


quirements based upon a lower figure. 


It must also be remembered that within 
uny area there may be unusable por 
tions which would be excluded trom 
the computation of available area unless 
they can be utilized to furnish re 
quired safety distances without it being 
necessary to store ammunition in them. 

If the 
be limited to roadside storage along the 


storage of ammunition must 


existing roads, only one thousand tons 
can be accommodated per mile of road. 
The tot al 


from twenty-five to one* hundred miles. 


road requirements may vary 


In selecting the site for an ammuni 
factors should be 


iven consideration in addition to the 


tion depot, several 


basic problem of having sufficient land. 
The Site 


main ro ids and should also bye accessible 


must be accessible from the 


by ra The roads should be in such 
ondition that they will stand up under 
heavily laden trucks in all weather con 
ditions with a minimum of engineer 
untenance eflort 
It is also necessary to have a road 


net within the ammunition depot to 


rovide for its internal operation. The 


internal roads should be of the best 


quality possible, but they do not have 


is wide or of as good construction 


to i ) 

is the main access roads, since the 

trafhe will not be as heavy. One-way 

trafhc may be utilized and turn-arounds 

provided at frequent intervals. The 
1 


large ammunition depot 


will warrant considerable road improve 


operation of a 


ent and construction 


All-Weather Site 


The site selected must be such that 


it will be usable during all types of 


ind that the ammunition will 


weather 


remain accessible and not be damaged 
by flood water. This was a major prob 
lem in many areas during World War 
II, especially in the tropics. The ideal 
where there is little or no 
topsoil and a hard base of rock or 
Some of the coral islands in the 
Pacific proved ideal from this stand 
In cle ting ae =site consideration 


should be given to avoiding places 
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where the danger of fire would be par 
ticularly great due to the nature of 
vegetation, and if possible, places should 
be selected where the local water supply 
is adequate for fire fighting. 

The site selected should also be such 
that it will give the greatest possible 
security from any probable enemy ac 
tion, since the size of these depots makes 
it impracticable for them to be evacu 
ated in a general withdrawal. Locations 
near airfields should be avoided in order 
that the ammunition depot will not be 
subject to hazards incident to the opera- 
tion of aircraft and to reduce the proba 
bility of the depot being hit during an 
enemy attack on the airstrips. 


Bombing Dangers 


This point was well brought out by 
the experience in the Southwest Pacific 
area in which the only case of a com 
munications-zone ammunition depot 
being hit by Japanese bombs was at Port 
Moresby where one of the depot areas 
was located in line with an airstrip. 
Occasionally the enemy would over 
shoot the target—dropping his bombs 
on the ammunition depot. 

What has been said applies as far as 
practicable to the selection of ammuni 
tion supply point sites. In addition, these 
they 


are defiladed from enemy fire and are 


sites should be selected so that 


not under direct enemy observation, It 
is not possible to conceal completely 
the presence of an ammunition depot or 
supply point from observation. How 
ever every effort should be made to 
conceal the extent and capacity of the 
installation and particularly to conceal 
any increases or decreases in activity 
which might disclose operational plans. 

This can be accomplished by con 
ducting receiving and issuing operations 
at night as far as practicable, by using 
irregularly shaped stacks, and by utiliz 
ing natural cover wherever it exists. In 
addition, the cutting of new roads and 
trails should be kept to a minimum. 

An ammunition depot is normally 
organized into areas corresponding to 
the functions to be performed. This is 
done to facilitate the work and to isolate 
the hazards involved. One of the operat 
ing areas established is the storage area. 
At least two storage areas are required 
to provide dispersion and facilitate op- 
erations. 

It is generally desirable to have three 
such areas in order that receiving op 
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erations may be conducted in one while 
issuing operations are conducted in the 
second and inventory operations in the 
third. When this is done, the operations 
are rotated in the areas on such a sched 
ule as to allow for the proper receipt, in- 
ventory, and issue of the ammunition. 
In general, there are two principal 
systems which may be used in laying 
out ammunition storage areas. The first 
is area storage, and the second is road- 
side storage. Each of these methods has 
its advantages. Roadside storage results 
in the minimum of engineer effort re- 
quired to maintain or construct the 
roads necessary for depot operation. It 
also has the advantage of giving a good 
degree of dispersion, and it facilitates 
concealment and camouflage. 
However, when roadside storage is 
used, the area of the depot operation 
is generally so extended that it cannot 
be efficiently controlled from the main 
depot office, and it is necessary. to set up 
subdepots. Roadside storage is only 
practicable if the depot is in a locality 
which has a well-developed road net. 
On the other hand, field storage pro- 
vides a compact depot area which is 
easy to supervise, but at the same time 
it requires a greater amount of engineer 
effort to construct and mainta‘: roads 
and is more revealing to enemy obser 
vation. It will generally be found that 
a combination of the two methods will 
best serve the purpose of giving a satis 
factory operating ammunition depot. 


Segregation Area 


A segregation area is necessary, since 
ammunition is frequently received in a 
mixed condition, and it is more satis 
tactory to segregate it in a separate area 
than to attempt to do so in a storage 
area. The same area may be used for 
the segregation and classification of 
ammunition returned from the using 
units, or this work may be accomplished 
in a salvage area set aside for this pur 
pose. A renovation area is also necessary, 
particularly in communications-zone 
depots, since a considerable amount of 





“Proper storage of ammunition 
is the key to the success of the 

ition issi since no 
amount of ammunition furnished 
the troops will be sufficient if 
it is not in proper condition 
when received.” 














renovation work must be performed. 

An area must also be provided for 
the demolition of ammunition, includ 
ing a power-burning ground and deto- 
nation pits, together with the necessary 
shelters for the protection of the per- 
sonnel operating in the area. 


Vehicle Areas 


In addition to these principal operat- 
ing areas, it is necessary to provide areas 
for holding incoming vehicles until 
they can be served, for assembling ve- 
hicles after they have been loaded, for 
the storage of enemy ammunition, and 
for the bivouac of the units operating 
the depot. The bivouac area should be 
as near to the depot office as safety will 
permit in order to facilitate assignment 
of work. 

The 


divided into subareas and each subarea 


storage areas may be further 
made the operating responsibility of 
one ammunition company. This has the 
advantage of fixing the responsibility 
for the operation in any one section and 
also allows the ammunition company 
to operate as a unit. The sections may 
then be further subdivided into field 
storage units (F.S.U.). 

A field storage unit is a group of 
stacks of ammunition located in such 
a way as to be isolated from adjacent 
field storage units by sufficient distance 
to prevent the spreading of fire or the 
detonation of adjacent ammunition. 
Each field storage unit will normally 
contain only one category of ammuni 
tion. 

An ammunition depot will normally 
be operated by an Ordnance ammuni 
tion battalion headquarters but may be 
operated by a provisional headquarters 
composed of Ordnance ammunition 
personnel taken from the theater bulk 
authorization of personnel or assigned 
on detached duty from other Ordnance 
ammunition units. 

The necessary ammunition companies 
and other service troops will be attached 
to this headquarters for the depot opera 
tion, and the additional personnel nec- 
essary to man the depot office must be 
drawn from the depot office sections of 
the Ordnance ammunition companies. 
There may also be combat units, such 
as antiaircraft, located in the depot area 
for its security. 

These units are not under the opera 
tional control of the depot commander 
unless he is designated as the area de- 
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Typical ammunition depot office organization 


fense commander in an emergency, and 
he then exercises operational control 
over the tactical activities of all units at 
tached to the depot for its defense. 

The principal operating divisions of 
an ammunition depot office are: the ad 
ministrative division, supply division, 
service division, and technical division 
(see organization chart above). 


Administrative Functions 


The functions of the administrative 
division are the normal 


such division; that is, the preparation 


ones of any 


of correspondence, requisitioning ol 
clothing and other supplies for the unit, 
handling of paperwork in connection 
with personnel, and the local procure 
ment of supplies. 

The supply division is responsible 
for all functions related to the supply 
operation of the depot and includes the 
stock-accounting branch and the storage 
branch. The the stock 


accounting branch are stock-accounting, 


functions of 


inventory control, and action in con 
nection with the initiation of ammuni 
tion shipments. In carrying out these 
functions it determines the stock level 
for each ammunition item on the basis 
of the level of supply authorized for the 
depot and maintains records of credits 
allocated and records of ammunition on 
hand. 

This branch also processes incoming 
ammunition shipping documents and 
prepares shipping documents on out 
going shipments, keeping the storage 
branch advised of anticipated receipts 
and shipments. Based upon the informa 
tion furnished by the stock-accounting 
branch, the storage branch arranges tor 


and supervises the receipt, storage, and 
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issue of the ammunition sent to it 

The service division, as the name ium 
plies, provides the necessary guard, fire 
utility, and transportation services 
within the depot. The technical division 
is headed by the surveillance ofhcer and 
contains the necessary technically quali 
fied personnel for supervision of the in 
spection and renovation of ammuni 
tion and the disposal of unexploded am 
munition or components. It is in this 
that 


munition knowledge is required and 


division the most technical am 


the responsibility for the most hazard 
The functions of the 
the 


ous work rests 


technical division include Inspec 


tion of all tec hnical operations in the 


depot to prevent conditions which 


might result in a fire or explosion 
The major movement of ammunition 
to and from a depot involves the receipt 


of the ammunition, its shipment to 


another depot, or its issue to a using 


unit. An ammunition depot will ordi 


narily receive advance information of 


incoming shipments. When such in 


tormation ts received, the storage loca 


tion for each item of ammunition will 


he selected by the depot ofhce ind the 
1y 


operating unit of the area ad ised 


Incoming Shipments 


} 


' 
Incoming shipments may be by truck 


or other type of transportation If they 
arrive by other than truck, it will be 
necessary to transter the ammunition to 
the storage area by truck. In this case 
a copy ot the general storage plan tor 


the ammunition being received should 


be available at the transfer point in 
order that trucks may be properly 
loaded 

An individual storage sliy Is pre} ired 


tor each vehicle indicating the destina 
tion of the ammunition it is hauling. 
Che exact storage data will be indicated 
on the slip by the receiving checker at 
the time it is off-loaded in the storage 
area. When shipments arrive by truck 
trom another supply installation they 


will first report to the depot ofhie 


where the shipment is verified and in 


dividual inspection made of the v« 


hicles and the ammunition they con 


tain 
The 

stores slip which accompanies the ve 

a checker 


with the truck to guide the vehicle to 


storage location is noted on the 


hicle, and will also be sent 


the location and to 


the off-loading of the ammunition. He 


storage supervise 


will verify the lot number, condition, 


and quantity of ammunition received 
ind make the 


magazine data card and stores slip 


necessary entries on the 


Che information on the stores slip 
will then be posted to the records in the 
When mixed items are re 
taken to 


depot ofhce. 


ceived, care must be assure 
that each type is delivered to the proper 
that 


entries are made on the locator record 


storage location and the 


proper 


Ammo from Using Units 


It will frequently be necessary for 
an ammunition depot to receive am 
munition from using units. When such 
immunition 1s received, it should be 
picked up as unserviceable stock until 
properly identified and inspected. 

The bulk of the ammunition leaving 
in ammunition depot will be by ship 
other installa 


ments to ammunition 


tions. The frequency and size of these 
shipments will depend upon the loca 
tion and mission of the depot. Those in 
the combat zone will normally be 
smaller and more frequent than in the 
communications zone, 

Upon receipt of instructions to ship 
ammunition, the depot office will verify 
the availability of the ammunition and 
determine the storage areas from which 
the shipments will be made. Based upon 
this determination the shipping docu 


1} 


ments will be prepared and arrange 


ments made for the necessary transpor 


tation. Most ammunition shipments will 


be by means of Transportation Corps 
facilities since the ammunition depot 
has only a minimum of motor-vehicle 
equipment 

The receiving depot should be ad 
vised of the time of departure, the 
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method of transportation involved, and 
any other pertinent information which 
may assist in planning for the receipt 
of the ammunition. If available, elec- 
trical means should be used for trans- 
mitting this information. The shipments 
may be made by truck convoys loaded 
directly at the ammunition depot or by 
rail, water, or air—in which case it is 
necessary to load the ammunition on 
trucks at the depots and transfer the 
load to other means of transportation 
at some transfer point. 


Direct Issue 


Most of the issue of ammunition to 
using units will take place at ammuni 
tion supply points in the combat zone. 
However any ammunition depot is 
likely to have a small amount of direct 
issue to units training or operating 
in the general vicinity. Such issues 
are based upon transportation orders 
brought to the depot office by the com- 
mander of the ammunition train of the 
unit receiving the ammunition. 

Upon receipt of the approved trans 
portation orders the depot office will 
verify the availability of the items re- 
quested and indicate their source within 
the depot. Stores-issue slips will be pre- 
pared for each vehicle showing the lo- 
cation and quantity of ammunition to 
be loaded on that vehicle. A checker 
will accompany each vehicle to the 
point at which the ammunition is to be 
loaded, supervise the loading, and sign 
the stores slip to indicate the actual 
amount placed aboard the truck. 

Duplicates of the -stores-issue slip 
will be given to the driver for use by 
the receiving unit. The original will 
be used to post the records of the depot. 
The train commander will acknowl- 
edge receipt of the ammunition by sign 
ing the transportation order which has 
been certified correct by the depot office. 
One copy of the transportation order is 
then used as a credit voucher for the 
stock-record accounts and the other copy 
is retained by the train commander as 
a record of the total quantities re 
ceived. In general, all shipments and 
issues should be by complete rounds 
and should consist of a minimum num 
ber of lot numbers. 

Proper storage of ammunition is the 
key to the success of the ammunition 
mission since no amount of ammuni- 
tion furnished the troops will be suffh- 
cient if it is not in proper condition 
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when received. Basically, good storage 
involves compliance with safety proce- 
dures and the protection of the ammu- 
nition from the elements. It is essential 
that safety procedures be followed in 
order to minimize the loss of ammuni- 
tion and life. 

The safety regulations contained in 
technical manuals, the Ordnance Safety 
Manual, and Ordnance Corps safety 
bulletins should be followed as far as 
the conditions in the field will allow. 
These safety regulations should be 
modified only to the extent necessary, 
due to shortage of facilities and ur- 
gency of operations. 

For purposes of ammunition storage 
in an oversea depot, all ammunition 
has been divided into seven categories, 
based upon comparable storage risks. 
These categories are shown in appro- 
priate field manuals together with 
quantity-distance tables setting forth the 
proper quantities and dispersion for 
such ammunition, These quantity dis- 
tances should be adhered to as rigidly 
as possible. 

With the great increase in the use of 
rocket ammunition there has been 
added an additional hazard in ammuni- 
tion storage. The flight of the rocket 
when ignited adds greatly to the range 
over which a hazard exists in case of 
a fire involving rocket ammunition. Be- 
cause of this fact it is necessary that 
rocket ammunition be stored in such a 
way that a barricade is in front of the 
rockets to stop their flight in case the 
rocket motors are ignited. Rockets 
should also be arranged so that they do 
not point in the direction of any other 
ammunition, and rocket storage should 
be on the outer edge of the storage area 
rather than in the center. 


Dunnage Necessary 


Protection from the elements re- 
quires adequate dunnage, shelter, and 
ventilation. Dunnage is necessary to 
keep the bottom tier of ammunition off 
the ground and to prevent its sinking 
into the earth in case of muddy condi- 
tions. It is also necessary to put dun- 
nage between the various tiers in a stack 
to assist in furnishing adequate venti- 
lation. Often local timber or other ma- 
terial will provide the necessary dun 
nage. 

However it is sometimes necessary 
to store ammunition where there are no 
local sources of dunnage, and in this 


case it is necessary to provide for ship- 
ment of dunnage to the area. This was 
found to be particularly true in the 
Southwest Pacific during World War 
Il, and it became necessary to establish 
as a standard procedure the shipment 
of dunnage with each shipment of 
ammunition to a new area. The shelter 
provided for ammunition need not be 
elaborate and may range from a small 
corrugated-iron shelter or a tarpaulin 
supported on a framework to a rather 
elaborate warehouse. 


Ventilation Important 


In any case, adequate ventilation must 
be provided for the ammunition. This is 
particularly important in tropical cli- 
mates. If proper ventilation is not pro- 
vided the high humidity and tempera- 
ture will greatly increase the rate of 
deterioration of the ammunition. Tests 
conducted in New Guinea during the 
last war indicated that a temperature 
difference of twenty degress was not un- 
usual between storage under a tarpaulin 
which was laid closely on an ammuni- 
tion stack and one properly ventilated. 

The storage areas must be kept clean 
and free from any extraneous material 
which would add to the fire hazard. 
The area around each field storage unit 
should be cleaned, and necessary fire- 
breaks should be provided within the 
area. 

Closely allied to the storage opera- 
tions of the depot are the surveillance 
and renovation of the ammunition. 
Surveillance consists of the inspection 
of the ammunition to determine its 
condition, correction of minor defici- 
encies, and recording and reporting the 
results of the inspection. Such inspec- 
tion should be frequent in order to de- 
termine signs of deterioration before 
such deterioration has progressed very 
far. 

An Ordnance ammunition renovation 
unit will normally operate renovation 
facilities in the commuhications-zone 
ammunition depot, and personnel from 
these units will be dispatched to other 
installations when required. 

Only the high lights of the organiza- 
tion and operation of an ammunition 
depot in an oversea theater have been 
covered, but from these it can be seen 
that the operation is complex and re- 
quires a considerable amount of plan- 
ning and control by the officers in 
charge of the depot. 
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Streamlining Acceptance Inspection 


New Military Sampling Tables Standardize Evaluation Procedure 


EW sampling tables for inspec 
Ni by attributes have just been 
published and released. MIL STD 105A 
entitled “Sampling Procedures and 
Tables for Inspection by Attributes” 
contains the sampling plans developed 
for use in the acceptance inspection 
of all military purchases where ap 
plicable. The tables were prepared 
concurrently by all the armed services 
—Army, Navy, Air Force, and various 
branches and subdivisions. The new 
standard is a direct development of the 
previous national military establishment 
engineering standard JAN STD 105, 
the former Appendix X of the Navy 
General Specifications. 


Not a Cure-All 


The tables and the system of evalua 
tion inspection that they imply are 
not, of course, a cure-all for inspec 
tion ills. 

The system is designed to eliminate 
the obvious troubles: the serious differ 
ences between inspectors because of 
varied and specialized backgrounds, the 
rejection of good material because of 
an occasional “crack-down” by the in 
spector, the acceptance of bad material 
through pressure or moral suasion on 
the part of the contractor, the absence 
of a clear channel of authority through 
the inspector, and the clogging red tape 
of treating each item of inspection as of 
equal importance. 

The system eliminates these and simi 
lar inspector troubles by establishing 
clarifying standards, by assignirig rela 
tive importance to different items and 
to the different requirements of each 
item, by establishing uniformity in lot 
evaluation procedures, by clarifying 
channels of information, and by secur 
ing minimum-data 
adequate control based on statistica 
quality control methods. 

The striking feature of the new stand 


requirements tor 


ard is its coverage. It contains approxi 
} 
mately 225 single sampling plans, nearly 


3 times as many as in the previous 
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standard. The extension of tables makes 
it applicable not only to the more com 
mon type of military acceptance in 
spection of a per-cent-defective basis 
but also to inspection by defects per 
hundred units, appropriate to jeeps, 
wire, and other products. 

The new standard contains sampling 
tables for lots from 2 or more units up 
to lots containing 550,000 and over. 
It includes a range of acceptable quality 
levels (AQL) from 0.015 up to 1000.0. 
AQL values of 10.0 or less can be ex 
pressed in per cent defective or defects 
per 100 units; over 10.0 they are ex 
pressed as defects per 100 units. 

The basic principles of the new stand 
ard follow closely those of JAN STD 
105 and can be described as follows: 

Sampling inspection is the inspection 
of the units of a random sample from 
which lot quality is evaluated for pur 
poses of lot acceptance or rejection. In 
spection of a sample is not new, but 
as used in the past, with the sample 
drawn as a percentage of the lot size, 
it usually resulted in unknown and 
variable risks of accepting undesirable 


material 


Known Risks Established 


The sampling tables used now with 
properly determined sample sizes and 
acceptance numbers establish uniform 
lot quality requirements and known 


risks. These risks are given in the 


operating-characteristic curves Ww hich 


are furnished with each sampling plan. 
Acceptance inspection deals with en 
tire lots of material as presented by the 


contractor and not with individual items 


or units within the lots. The entire lot 


is either accepted or rejected 


Acceptance inspe 


tion or “evaluation 
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inspection” is designed to measure the 
quality of lots offered by the contractor 
so that lots equal to or better than the 
acceptable quality level can be accepted 
and the substandard lots rejected. Ac 
ceptance inspection by the Government 
inspector under standard inspection 1s 
never for the purpose of directly im 
proving the quality of the lot by screen 
ing out its defective items. 


Responsibility 

It is the responsibility of the contrac 
tor to insure that the material is made 
properly or quality improved to the nex 
essary extent before it is submitted to 
the Government for evaluation. Screen 
ing inspection, where necessary to im 
prove quality, is a contractor responsi 
bility. Acceptance inspection evaluates 
the lot quality after the contractor is 
satisfied that the lot meets the accept 
able quality level. 

Lot quality standards as well as in 
dividual unit standards are established 
for material so that each Government 
inspector at each place of production 
will have a uniform means of evaluat 
ing the acceptability of material. The 
lot standards are stated in terms of 
acceptable quality level (AQL). 

The standards for the individual item 
are usually established in the “Classifica 
tion of Defects” for the item. The Clas 
sification of Defects lists all possible de 


partures of an individual item from 
specified standards together with the 
classification of importance of that de 
fect. The Government inspector accepts 
or rejects entire lots of merchandise on 
the basis of these explicit standards 
received from higher authorities both 
for the individual unit and for the lot. 

Any involves 


risks of error in judging the quality of 


sampling inspection 
lots of material. These risks are given 


nthe characteristic curve 
(OC curve) for each sampling plan. 
Risks of sampling are held to prede 


termined values which are taken as cal 


operating 


ulated risks and can be made as small 
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Fig. 1. Code letters indicate table to be used for specified lot size. 


as required, consistent with economy. 
The unavoidable risks of sampling are 
offset to some extent by the provisions 
for tightened and reduced inspection 
imposed by the inspector when the proc- 
ess average departs from the AQL. 


Straightforward System 


In actual use, the system for inspec- 
tion is straightforward. A Government 
inspector presented with a lot of ma 
terial by a contractor has only to de- 
termine the acceptable quality levels 
from the purchase contract, specifica 
tion, or other instruction. He then con 
sults MIL STD 105A to determine the 
size of sample to select from the lot and 
the acceptance and rejection numbers. 

He then proceeds to inspect each unit 
of the sample selected in accordance 
with the Classification of Defects for 
the item. Each unit is classed as defec 
tive or nondefective for each class of de 
fects: that is, for critical, major, and 
minor defects. The inspector accepts the 
lot if the number of defectives of each 
type is less or equal to the correspond 
ing acceptance number, and rejects the 
lot otherwise. 

For example, if an inspection lot of 
5,000 items is offered for inspection and 
the AQL for major defectives is given 
as one per cent and the AQL for minor 
defectives is given as 2.5 per cent, the 
inspector determines from Table III 
of MIL STD 105A (see Fig. 1) at the 
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normal inspection level that tables of 
code letter “M” apply. 

The “M” tables (see Fig. 2) indicate 
for single sampling that a sample of 
225 units should be selected at random 
from the lot. For the major AQL of one 
per cent, the acceptance number is five 
and the rejection number is six. For the 
minor AQL of 2.5 per cent, the accept 
ance number is 11 and the rejection 
number 12. 

The inspector then accepts the lot if 
there are 5 or tewer major defectives, 
and 11 or fewer minor defectives; or re- 
jects the lot for major defectives, minor 
defectives, or both, if there are more 
than § tiiajors or 11 minors, or both. 

In the event of rejection the entire lot 
is returned to the contractor for screen- 
ing and possible repair of defective ma- 
terial. As a resubmitted lot it is usually 
inspected upon resubmission for only 
that class of defects for which it was re- 
jected. If critical defects are included 
in the Classification of Defects the 
standard does not specify an exact pro- 
cedure. The Bureau of Ordnance pro- 
cedure is to inspect each unit of the 
sample for criticals and accept the lot 
if no criticals are observed. Regardless 
of lot size, a minimum sample of 150 is 
specified for critical defects. 

This basic system is made more flex- 
ible although somewhat more compli- 
cated by different mechanics of sample 
selection in single, double, and multi- 


ple sampling plans, by provisions for 


different levels based on 


economy versus risk, and by provisions 


inspection 


for tightened and reduced inspection 
based upon quality of product previ- 
ously submitted. These provisions in the 
new standard and the changes made 
from the previous standard are sum- 


marized as follows: 


Sampling Plans 

The new standard, like the old, has 
provision for the use of single, double, 
or multiple sampling plans for normal 
and reduced inspection. Single sampling 
is simplest to administer, has no varia 
tion in sample size from one lot to an- 
other of the same size, but requires the 
largest average sample. Multiple sam- 
pling is more difficult to administer, 
varies widely from lot to lot, but for 
most lot qualities has the smallest 
average sample—frequently being half 
the required single sample. Double 
sampling falls in between on all three 
counts, 

Ordinarily the single-sampling plans 
will be used for routine line inspection 
in which the total cost of inspection is 
not closely related to the number of 
items inspected. 

On the other hand, multiple sampling 
will usually be selected by the inspector 
for those inspection jobs in which the 
cost of inspecting each item is large, 
where the cost of inspection depends 
largely upon the number of units, or 
where the inspection load is variable 
as in incoming or receiving inspection. 

Double sampling is generally used in 
those situations where there is no clear 
advantage to single or multiple sam- 
pling and where the psychological feel 
ing that double sampling involves a 
“second chance” carries weight with 
the inspector. 


Three Levels 


The new standard contains three in- 
spection levels in contrast to the five 
levels contained in its predecessor. Level 
II in the new standard is intended for 
normal inspection and is comparable 
to Level III of the old standard. Level 
I is for smaller sample sizes (and greater 
sampling risks) when the cost of inspec- 
tion appears to require it. It is compara- 
ble to Level I of the former standard in 
half the 
normal inspection, and Level III is com 
parable to the old Level V, requiring 


requiring about amount of 
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about twice normal inspection. The pur 
pose of the inspection levels is to pro 
vide the 
agency some flexibility in determining 


contracting or procuring 


the amount of required. 


Usually Level I is used for destruction 


inspecuion 


tests and where the cost of inspecting 
an item is high. 

Decisions to use tightened or reduced 
inspection, except in the case of first 
inspection under a new contract, are 
made by the inspector on the basis of 
process-average information. The new 
tables are mechanically easier to use 
for tightened and reduced inspection 
than those of the old standard. They 
are also less severe in the case of tight 
ened inspection and more extensively re 
duced under reduced inspection. 

These provisions for tightened and re 
duced inspection exhibit an important 
feature of the statistical quality control 
philosophy underlying the system of in 
spection, since the decision to accept or 
reject any given lot on the basis of aver 
age lot standards can best be made after 


a summary of past inspection data, 


Tightened Inspection 

The purpose ol tightened inspection 
is to reduce the consumer's risk of ac 
cepting poor lots and to force quality 
improvement in those cases where the 
contractor has not met the average 
quality level required. Tightened in 
spection 1s mandatory when the process 
average (usually calculated as the aver 
age per cent defective of the first sam 
ples from the preceding ten lots) for a 
class of defects exceeds the limits given 
in Table If of MIL STD 105A 

These limits are somewhat tighter 
than the corresponding limits of the old 
standard since they are calculated from 
the point AQL rather than from the 
top of the AQL band as in the old 


standard. On the other hand, tightened 


inspection itself is somewhat less rigor 


ous in the new standard than in the 
old, for it designates tables used nor 
mally for one AQL class higher rather 
than two classes higher as in the old 
standard. Furthermore, the tables pro 
vide directly for tightened inspection 
whereas the previous standard merely 
specified a procedure using the normal 
tables. 

The new form is not only somewhat 
simpler for the inspector to follow but 
also removes one of the logical contra 
between 


dictions previously involved 
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the definition of the AQL and the con- forward extension of the percentage 


cept of ughtened inspection. Since the detective tables to higher AQL values 


previous definition of AQL was directly and to smaller lot sizes. 


related to the sampling plan used, the Lower AQL values may be used in 


earlier procedure for going to a difler terchangeably for defects per 100 units 
ent sampling plan under tightened in- or percentage defective inspection, The 


spection actually changed the AQL. new tables include lot size ranges trom 
The purpose of reduced inspection is 2 to 8, g to 15, and 16 to 25 in contrast 
fange of 25 of 


with the smallest lot 


less in the old tables 


to decrease the amount of inspection re 
quired where past experience, as shown 


by process-average information, has 


AQL Values 
AQI 


«I, «15, .25, «40, .05, 1.0, 1.5, 2.5, 4.0, 


shown a significantly better quality than 
that required. Under the new standards, values are given as .035, .065, 


the limits of process average as given 


in Table II for utilizing reduced in 6.5, in the new standard and these will 


spection are not so high as previously be used instead of the AQL bands 
used, since the limits are calculated from 024-.035, .035-.06, .06-.12, .12-.17, .17 
the AQL point rather than from the — 22, .22-.32, .32-.05, .65-1.2, 1.2-2.2, 2.2 
lower end of the AQL band 3.2, 3.24.4, and 4.4-6.4, respectively, 


when specified as of the old standard. 


spection also entails a sample approxi lhe of AQL’s is 
more systematic than the old through 


Under the new standard, reduced in 


new progression 


mately one-fifth that normally required, 


whereas under the old system reduced out the tables, and this makes possible a 


inspection amounted to about one-half consistent extension of the tables to the 


high values required for detects per 


the normal inspection. 
Table | of the new Standard 


The new standard includes tables for 100 units 


gives the band in which the point 


inspection under defects per 100 units 
AQL’s apply. A parallel tabulation will 


inspection. This is appropriate for in 


rolls’ of wire, radio sets, quickly show that the new tables for 


spection of 
jeeps, and similar items where one or lots of 500 through 22,000 are almost 


more defects are expected in each item identical to the old with the exception of 
those with a zero acceptance number. 
The AQL is “a 


nominal value, specified for a given 


The new tables, therefore, go beyond the 


old limit of 6.4 per cent defective (or new dehnition of 


6.4 defects per 100 units excepting the 
group of defects of a product” in con 
“the 


overlap of units containing more than 


one defect) to the new upper limit of trast with the old definition as 


1000.0 defects per 100 units. The de percentage of defective items in an in 


fects per 100 unit tables are a straight spection lot such that the sampling plan 
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Fig. 2. Part of master table for normal and tightened inspection. 
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will result in the acceptance of ninety- 
five per cent of submitted inspection 
lots containing that percentage of de- 
fective items.” The two definitions are 
alike in that they provide an index to 
sampling plans such that the chance of 
rejecting material of AQL quality is in 
the neighborhood of five per cent. 

However in the new tables this prob- 
ability of rejecting lots of AQL quality 
decreases as the sample size increases, 
and hence for larger lots of satisfactory 
quality the probability of rejection due 
to sampling errors is generally slightly 
smaller than under the older tables. 

Sampling plans with zero acceptance 
number are tighter under the new 
standards than under the old, since the 
producer’s risk associated with these 
plans tended to be disproportionately 
low in the old tables. 


Tables Condensed 


The new tables are presented in more 
condensed form than in the old. The 
charts showing the comparative operat- 
ing characteristic curves for single sam- 
pling plans are presented collectively 
rather than on separate pages as under 
the old tables. 

Also the charts show only the operat- 
ing-characteristic curve for the single 
sampling plan, a curve which is ap- 
proximately matched by the parallel in 
double and sequential sampling plans. 

In Navy Bureau of Ordnance prac- 
tice, instructions to inspectors are issued 
at the time of assignment of inspection 
cognizance on a production contract. 
These instructions indicate whether 
sampling inspection on the basis of 
MIL STD 105A shall be used in accept- 
ance, furnishes the classification of de- 
fects for the item if available, and as- 
signs the AQL’s appropriate for the 
item. These instructions also direct 
inspectors to submit weekly reports of 
inspection on Form 1896, 

Classifications of defects have been 
prepared by the Bureau's design 
agencies for all new items for the past 
several years. These classifications, 
therefore, represent the designers’ in- 
terpretation of the importance of de- 
partures from specified dimensions or 
characteristics. The classifications are 
sent to the inspector along with draw- 
ings, specifications, and other instruc- 
tions pertaining to the item under con- 
tract. 

When classifications of defects are not 
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available for an item, presumably an 
old design brought back into produc- 
tion, the design agency may construct 
the classification or the inspector may 
be requested to make a tentative classi- 
fication of defects based upon his in- 
terpretation of the design requirements. 
This tentative classification is then re- 
viewed by the Bureau and, if approved, 
becomes a final classification. 





“Industry will find the new 
sampling tables more general 
and somewhat easier in applica- 
tion than their predecessors.” 











Once a classification has been de- 
veloped for an item it is thereupon used 
in all production contracts involving 
that item. Ultimately, classifications of 
defects will be available for all appli- 
cable items prior to procurement. 

AQL’s are usually established in the 
instructions to inspectors. These quality 
standards for lot of the item in contract 
are established with one eye on the 
service requirements for the item qual- 
ity and the other on the industrial abil- 
ity to meet that quality as shown by ex- 
perience. 

In practice, however, a satisfactory 
compromise with respect to both re- 
quirements appears in the usual as- 
signment of an AQL of one per cent 
for major and an AQL of 2.5 per cent 
for minor defectives. For critical de- 
fective, an AQL of at least 0.1 per 
cent is derived from the usual critical 
sampling procedures. These customary 
AQL’s are changed when the service 
needs for item quality require or 
when production experience shows that 
higher standards can easily be attained 
without additional production expense. 


Changes Permanent 

Changes in the AQL for an item 
indicated by the Bureau are essentially 
permanent in contrast with temporary 
changes of a similar kind involved in 
the imposition of tightened and reduced 
inspection by the inspector on the basis 
of process averages. 

Instructions to inspectors issued at 
the time of cognizance assignment re- 
quire the submission of weekly inspec- 
tion reports (Form 1896) on all items 
under standard inspection. The weekly 
reports are reviewed for accuracy and 


completeness, are tabulated on IBM 
cards, and are summarized to provide 
a basis for assuring general compliance 
with established AQL’s, for judging 
consistency of inspector's action, for 
making quality comparisions on the 
same items between different contrac- 
tors, and for building a sound experi- 
ence basis on which to establish or 
change AQL’s for each type of product. 

Standard inspection generally does 
not apply to items under developmental 
contracts or to complex items procured 
in small volume. For complex items 
the preparation of classification of de- 
fects for each piece-part and subassem- 
bly as it flows into production assembly 
appears unduly cumbersome; hence at- 
tention is directed to specifying the 
fewest items of inspection through 
which final product quality can be 
assured. 

It is not unlikely that standard in- 
spection in the future will tend to fol- 
low in the direction of complex-item 
practice. 


Inspection Practical 


The practical nature of standard ac- 
ceptance inspection has been widely rec- 
ognized throughout industry since 
World War II. Leading companies es- 
tablished acceptance inspection systems 
utilizing the sampling tables and ter- 
minology of JAN STD 105. This use 
of standard tables has been imple- 
mented and supported by the growth of 
statistical quality control in industry. 
The large and enthusiastic American 
Society for Quality Control is in large 
part responsible for this growth. In- 
dustry will find the new sampling tables 
of MIL STD 105A more general and 
somewhat easier in application than 
their predecessors. It is likely that the 
use of these tables both for subcontracts 
and commercial items will increase as 
defense production increases, prime con- 
tractors finding it both economical and 
necessary to insure the quality of sub- 
contracted items in order to meet 
quality requirements expected of them. 


Defense Aid 

Industrial usage of standard inspec- 
t‘on in past years is thus in itself an im- 
portant part of defense preparation, for 
it provides a basis of mutual under- 
standing of the desirable features of 
standard inspection so necessary for 
rapid extension. 
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Greater accuracy for high-speed 
spindles...with TIMKEN bearings 
in new, semi-flexible mounting 











Red arrow in inset points toclear- 

ance between carrier and housing 

which prevents excessive preloading 
of the bearings. 











OW the way is open for new and higher stand- 

ards of accuracy in high speed spindles. With 
Timken” tapered roller precision bearings and the 
new semi-flexible mounting, spindle accuracy is 
assured under varying conditions of speed, tempera- 
ture and loading. 

The new semi-flexible mounting was developed by 
engineers of The Timken Roller Bearing Company 
specifically to meet the requirements of higher spindle 
speeds. In this new mounting the rear spindle bearing 
is mounted in a carrier, one end of which has a slight 
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TAPERED ROLLER BEARINGS 


clearance in the housing while the other end has a tight 
fit (see diagram above). The clearance between carrier 
and housing permits radial expansion to take place 
without excessive preloading of the bearings. The re- 
sult is uniformly high spindle precision from beginning 
of the job to the end. 

The new semi-flexible mounting has been thoroughly 
proved in tests and in machine tools now in operation. 
For full information, write The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian plant: St. Thomas, 
Ontario. Cable address: “TIMROSCO”. 
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“Match wilt with Mutile 


Meet Mustela longicauda, the long-tailed weasel. After your local game regulations, too, before shooting the 


he puts away the rest of that rabbit, his next objective weasel. 

may be some unlucky farmer’s henhouse. There he Besides controlling predators like the weasel, good 

can kill to his heart’s content, slashing the throats sportsmen can do their part in conserving our game 

of a score or more hens before his blood lust ts sated. supplies by joining and actively supporting local and 
No doubt about it—he’s a predator. The sportsman national conservation organizations. 

can have a good time matching wits with Mustela, for 


the weasel knows all the tricks of flight and conceal- 


‘ea Write for free booklet on how to start a rifle « 
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ment. Don’t try to eliminate the weasel in your area win Ranger Shooting Emblems. Sportsmen’s 


Service Bureau, Dept. D-1, Sporting Arms & Am 
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completely, however, for he also helps maintain nature’s 


balance by keeping field mice and rats in check. Sec 
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